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CHAPTER 1: INTRODUCTION
Background
States and counties thrive when everyone can be healthy in their community
(Blomme, 2020). However, access to health-promoting opportunities varies across states and
counties. Health-promoting factors are considered the things that can be altered to improve health
for all, such as access to healthy foods, quality clinical care, clean cities, secure affordable housing,
quality education, and well-paying jobs. However, the access to such opportunities varies based
on the location of residence, race, and gender. Funding dedicated to public health activities helps
support prevention and programming efforts to improve health and minimize disparities in healthpromoting resources and health outcomes (Cutler D, 2005). Public health activities support local,
state, federal, and private investments across communities (Gordon, 1997).
Despite notable success in the reduction of morbidity and mortality in the twentieth
century, public health has not received enough funding as the medical care system in America
(Cutler D, 2005). One study examined US public health funding trends by analyzing past and
predicted National Health Expenditure Accounts data. Per-capita public health funding increased
from $39 in 1960 to $281 in 2008 and dropped by 9.3 percent. Public health's share of total health
funding increased from 1.36 percent in 1960 to 3.18 percent in 2002 and dropped to 2.65 percent
in 2014. By 2023 it is estimated to fall to 2.4 percent. Public health funding is declining,
underserving prevention and crippling responses to health inequalities and new health threats such
as the COVID-19 pandemic (Himmelstein, 2016). In 2012, it was estimated that the funding for
public health was less than half of the $24 billion that was accounted for medical and health
funding from federal agencies. This funding was needed to support essential public health needs
and make certain that all communities had the basic package of public health services, and it was
predicted to drop every year after that (NAM, 2012).

10

Leidler's 2016 study examined the period data available, using 2000-2013 Census data,
which showed state governments funded $63 billion on non-hospital health funding. 40 percent
was spent on public health, 21 percent on Behavioral Health, 20 percent on Community Health
Care, 8 percent on Disability-Related funding, 3 percent on Environmental Protection, and 8% on
others. These revised estimates were stable from 2000 to 2013. The $63 billion is estimated to be
less than 3 percent of all health funding nationally as the United States spends over $3 trillion on
health and healthcare (Leidler, 2016). This has significant implications for policymakers when
considering funding for governmental public health programs. Studies have shown that investing
in public health, the core of preventive medicine, will reduce medical-care funding expenditure
(Snyder, 2015).
In the United States, public health has persistently been underfunded (Karasick, 2017).
Recent research shows that a comprehensive public-health department needs approximately $32
per person each year to offer essential prevention services. Currently, the national average is $13
per person, significantly lower than the estimated $32 (Bekemeier, 2020). A 2018 study to uncover
public health funding issues in North Carolina found that the overall program resources had
declined by 15% in 2011 compared to 2010, with considerable decreases in major program areas
such as youth programs and state tobacco control programs (McCullough, 2018). The lack of
funding significantly constrains public health response efforts, including emergency and disaster
response. Leidler (2020) explains in his study that disasters are much difficult to respond to without
adequate public health funding. The author pointed out the ineffectiveness and inefficiencies
associated with reactive, rather than proactive responses to disasters in the United States, noting
that instead of the US growing its baseline capacity, the nation tends to inject a large amount of
money into the public health system when disasters occur (Leider, 2020).
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A current study has reported barriers impeding progress toward investing in public health
for a healthier future (Yeager, 2021). They cited barriers including those related to the process of
funding allocations, including funding that is not consistent or long-term, and inefficiencies that
occur due to outdated systems, differing objectives, resistance to change, politics, and
administrative turnover. Another barrier is related to accountability, including challenges that
occur in accessing financial data, establishing value, and defining what financial accountability
looks like for public health. The lack of agreement on what public health should do for the
community is another barrier to funding. Such disagreements occur due in part to different
perspectives on social determinants of health and public health priorities. When there is a lack of
cohesive voice, it creates a progress barrier in public health funding. Communication can also be
a barrier. This occurs when there is the inability to communicate with stakeholders when jargon in
the names of initiatives keeps changing, and the public health sector is unable to convey the value
of the work done to the lawmakers. Variation in clinical service available across the country can
also be a hurdle to adequate public health financing, especially when the health departments are
unable to save funds from the clinical services to support public health efforts (Yeager, 2021).
The availability of public health programs and services is critical as investing in public
health can improve health outcomes. The lack of public health funding causes the establishment
of public health emergencies to be hindered and creates inadequate responses to emerging threats,
such as the most recent pandemic COVID-19 and wildfires. Further, budget cuts in the public
health sector decrease jobs and programs and threaten the communities' public health. Public
health investment is incredibly useful to the health and wellness of the population. From an
economic perspective, the lack of proper investment in public health causes low productivity and
low economic value for the population economy. Accordingly, the shortfalls in public health
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infrastructure, which occur due to lack of funding, must be ammended to ensure lasting preventive
medicine benefits, and reduce medical expenditure (Karasick, 2017).
Statement of the problem
Health is at the core of sustainable development. Thus, considering the value of public
health, actions for its improvement and expansion should always be a priority (Brundtland, 2000).
A community's public health plays a vital role in improving human capital, one of the most critical
factors in achieving a country's economic growth and development (Romer, 1996). A decrease in
premature deaths and unhealthy adult days leads to a rise in the proportion of citizens pursuing life
dreams and investments, resulting in higher economic growth rates (Anyanwu, 2009). Dedicated
and adequate funding toward prevention and health improvement increases the quality of human
life outcomes, decreasing premature deaths (Homaie, 2013), and is essential for assuring social
equity in a community.
Numerous studies have shown that public health funding has supported measures that
significantly reduced morbidity and mortality throughout the twentieth Century (Armstrong,
1999). However, the distribution of public health funding and its resulting impact has not been
uniform across geographies and subpopulations. Some differences exist in specific population
groups in attaining full health potential, as shown by variances in incidence, prevalence, mortality,
disease burden, and other unfavorable health conditions driven in part by the lack of funding in
their communities (NIH, 2016). Population characteristics, including social and economic
determinants of health such as educational attainment, race and ethnicity, age, income and
employment, and language and culture, tend to determine health needs and risks within the
community that influences public health funding (Adler, 2002). Another factor that causes health
disparities in a region is the political atmosphere, impacting local public health investing decisions.
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The political norms and ideologies in a community tend to determine the appropriate role of public
health in educating the community and preventing disease and injury, causing geographic
disparities in public health funding in communities (Oliver, 2006).
Health equity requires the removal of barriers to health such as discrimination, poverty,
and their repercussions, including low or no of access to quality education, better jobs with fair
pay, safe housing, clean environments, and health care (Thomas, 2021). Adequate financing for
public health services and programs has the potential to help narrow the gap of racial disparities,
thereby enhancing health equity (Karoly, 2005). There is proof that public-health enhancing
investments across the social determinants of health are crucial for the quality of life, and overall
health and well-being. Early childhood interventions reduce racial disparities by improving
economic outcomes via promoting educational achievement (Heckman, 2006). Urban Planning
and Community Development reduce health disparities by creating nutrition and safety changes
within communities that improve health behaviors and outcomes (Fenton, 2012). Housing quality,
such as lead paint inspections, decreases childhood lead poisoning and asthma morbidity (Meyer
P. M., 2003). Research examining employment interventions and skilled labor programs for low
socioeconomic status women suggests that employment programs and interventions effectively
reduce racial health disparities (Kneipp, 2013). More research is required in this area of public
health investment and health equity to reduce health disparity.
Despite the significance of public health efforts in enhancing population health, in-depth
studies on public health funding and its impact on population disparities in the US are yet to be
explored extensively. Thus, this study seeks to assess a dual evaluation of the public health
investment and health outcomes and the impact of the public health finance and reduction of health
disparity in communities.

14

Purpose of the Study
Numerous public health interventions and programs have been shown to not only save
money but also have worthwhile outcomes larger than health care treatments (Richardson, 2012).
However, the association between public health funding and health disparities reduction is less
characterized. The present study is motivated by the need for research to examine the role of public
health investment in promoting health equity in the US and seeks to fill this gap in the literature
through the following research aims:
i.

To examine the association between state public health funding and population health
outcomes.

ii.

To examine the role of state public health funding in reducing state-level health
disparities.

Research Questions
1. What is the relationship between public health funding and state-level poor health status?
2. What role does public health funding play in reducing racial health disparities in state-level
poor health status?
Research Hypothesis
The study makes the following hypotheses:
Hypothesis 1: There is a significant negative relationship between public health funding
and state-level adult poor health status.
Hypothesis 2: There is a significant negative relationship between public health funding
and state-level racial health disparities in state-level adult poor health status.
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Conceptual Framework
Individual and population health are shaped by factors other than the biological
characteristics and behavioral tendencies of individuals. These determinants of health occur at
different levels, including the individual,
their relationships, the communities in
which they reside, and policies, systems, and
structures at the societal level. This
conceptualization of health determinants is
commonly referred to as the socioecological model.

Figure 1: The Socio-Eological Model. Image Source: Centers for Disease
Control and Prevention.
https://www.cdc.gov/violenceprevention/about/socialecologicalmodel.html

Collectively, the relationships, community, and societal influences wield a significant
influence on health outcomes. These non-individual factors are also referred to as the social
determinants of health (SDOH). Healthy People 2030 describes SDOH as the conditions in the
environments where a person is born, where they live, work, and grow old. It affects a wide range
of health and quality of life lived outcomes and risks (HealthyPeople2030, Social Determinants of
Health, 2021). Healthy People 2030 classifies SDOH into five domains: (a) economic stability, (b)
education, (c) healthcare access, (d) neighborhood and built environment, and (e) social and
community context. Collectively, these factors interact to shape an individual's health behavior
and access to health-promoting resources, influencing health outcomes.
The HealthyPeople2030 SDOH conceptual framework is integrated with the socioecological model in this study. By adopting this integrated conceptual model, this study examines
the relationship between public health funding (a societal (public policy) factor) on population
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health outcomes (i.e., morbidity, mortality, and equity; this study focuses on morbidity and equity)
while controlling for individual and social determinants of health. The integrated framework is
presented below.

Figure 2: Conceptual Framework for the
Study

Significance of the study
Understanding the role of public health expenditure in shaping a community's health
outcomes may help address health disparities in the area and advance efforts toward achieving
more significant equity in health. Adequate investment in public health supports better quality of
life for individuals by reducing premature death rates and supporting access to adequate medical
care and other public health programs that enrich the community.
While existing studies, mostly multi-country studies, have characterized a positive
relationship between health expenditure and health outcomes, a specific focus on health equity has
been lacking. Therefore, this study adds to the existing body of literature by examining the
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relationship between public health expenditure and health outcomes at the state level and through
its focus on assessing the role of public health expenditure in reducing racial health disparities.
The study will help shed light on health disparities and help policymakers make better decisions
regarding budgeting processes and design policies to improve community health outcomes. The
research may identify positive effects on public health funding and inform policies related to
allocating resources to public health for better services and community programs. In this regard,
the study may provide the useful feedback for policy creation and modification to strengthen the
funding policies and ensure sustainability by introducing new policies in lacking sectors. The study
may also contribute to science by stimulating new research areas through its findings and
subsequent recommendations.
Research Plan and Unit of Analysis
The study is a quantitative ecological study that investigates the relationship between public
health funding and population health outcomes. The study adopts a retrospective design whereby
the study uses data that have already been collected to identify both exposures and outcomes. This
study uses secondary state-level panel data that focuses on the states' funding and health outcomes
over nine years from 2011 to 2019. The population for this study consists of all states in the US
and the District of Columbia, excluding Puerto Rico and territories. Each state's health outcomes
and funding data are collected from three different sources, namely, State Health Access Data
Assistance Center (SHADAC), County Health Rankings.org, and the US Census.gov. The final
analytical sample includes 459 state-years.
Health outcomes are measured using the morbidity indicator which in this study is an
indicator assessing poor health status. Poor health status is measured as the state-level average of
the number of days during the past 30 days when adult residents' self-reported physical health or
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mental health was not good (i.e., the average number of unhealthy days). The other health outcome
is health disparity, which is assessed by evaluating racial disparities in self-reported poor health
status.
Descriptive statistics using means and standard deviations are used to describe the study's
variables. The independent association between the study's key independent variable (i.e., public
health funding) and assessed health outcomes is examined using multivariable linear regression
modeling. Two linear regression models applying panel data analytical procedures are used to test
the study's hypotheses. Panel data analysis is most suitable for this study as it is a statistical method
used to analyze cross-sectional panel data. Both fixed-effects linear regression and random effects
linear regression models are conducted, and the appropriate model is selected using the Hausman
test (Sahalia, 2018). Data analysis is conducted using Stata v.16, and statistical significance is
evaluated at the p<0.05 level.
Definition of Terms
Adult Obesity- Prevalence of obesity among adults for the civilian non-institutionalized
population 18 years and over. Obesity is defined as a Body Mass Index (BMI) of 30 and over.
Smoking Rate-Percent of adults who have smoked 100 or more cigarettes in their lifetime and
who currently smoke some days or every day.
Excessive Drinking Rate- Percent of adults consuming four (women) or five (men) or more drinks
on one occasion during the past 30 days.
Unemployment- A person is considered unemployed if they do not have a job, have actively
looked for work in the prior four weeks, and are currently available for work.
Income Inequality- Measurement of disparities in income in each state (Gini Coefficient).
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Proportion Disable- Average number of days in the previous 30 days when a person indicates
their activities are limited due to mental or physical health difficulties.
Health Insurance Coverage- Uninsured- Population without insurance coverage (Self-Pay/Outof-Pocket)
Adults with no Personal Doctor- Person without a general physician for a basic physical checkup
Premature Deaths-Average number of years of potential life lost before age 75 per 100,000
population
Poor Health Rate- Average number of days during the past 30 days when an adult's physical
health or mental health was not good
Physical Inactivity- the percentage of adults ages 20 and over reporting no leisure-time (exercise)
physical activity in a 30-day period (monthly)
Access to Exercise Opportunities- Percentage of population with adequate access to locations
(parks) for physical activity.
Air Pollution Particulate Matter- average daily density of fine particulate matter in micrograms
per cubic meter. Fine particulate matter is defined as particles of air pollutants with an aerodynamic
diameter of fewer than 2.5 micrometers (PM2.5).
Per person Sate Public Health Funding- Dollar amount represents state per capita public health
funding during the fiscal year
High school Graduate-Percentage of the population that has a high school diploma or passed the
general educational development (GED) diploma test.
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Household Income- Measure of the combined incomes of all people sharing a household. It
includes every form of income, e.g., salaries and wages, retirement income, near cash government
transfers like food stamps, and investment gains.
Sex ratio- Number of males to 100 females
Median Age- The age that divides the population into two parts of equal size:
Older Adults 65+years- Percentage of the population of age 65 and above (Retirement Age)
Race•

White- A person having origins in any of the original peoples of Europe, the Middle East,
or North Africa; has no Hispanic or Latino origins

•

Black- A person having origins in any of the Black racial groups of Africa; has no Hispanic
or Latino origins

•

Hispanic- A person of Cuban, Mexican, Puerto Rican, South or Central American, or other
Spanish culture or origin, regardless of race

•

Other- (American Indian or Alaska Native, Asian, Native Hawaiian or Other Pacific
Islander, two or more races) has no Hispanic or Latino origins.

Organization of the Study
This dissertation consists of five chapters. Chapter one discusses the background of the
study, including the problem statement, the research questions, the study objectives, and the
significance of the study. Chapter two elaborates the review of literature on local public health
funding in the US, the effects of health disparities, and the Socio-ecological Model and Social
Determinants of Health frameworks underpinning this study. Chapter four describes the
methodology utilized in the study, including the research design, the data collection and analysis.
In chapter five, significant findings of the research questions and the study objectives are
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discussed. It also discusses the significant limitations of the study and offers recommendations for
further research.
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CHAPTER 2: LITERATURE REVIEW
Overview of the Literature The U.S. Public Health System
The U.S. health system comprises the local, state and federal public health organizations
and their resources. Numerous governmental organizations form the core of the public
health system and partner with other organizations to deliver good public health services (Baker,
2002). The U.S. public health system constitutes of governmental and non-governmental
organizations: county and city health departments and local health departments, territorial
and state health departments, public and private laboratories, hospitals, clinics, and other
healthcare providers and volunteer agencies such as the Red Cross, Good Samaritan, and others
(Turnock, 2001).
The federal government's function in the U.S. public health system is to analyze the
population's health status and needs. It sets policies and standards in the country. The federal
government passes laws and regulations. It finances and delivers health services and
supports biomedical research such as the development of the COVID-19 vaccine. The federal
government plays a significant role in protecting against international health risks and supports
international endeavors toward global health by working with organizations such as the U.N. and
WHO (IOM, 1988). It also finances state and local government public health efforts by using
contracts or grants to states, local health departments, organizations, and private providers. For
federal funds, states, local health departments, and other funded organizations must adhere to the
national standards and policies set in the contract (Reese, 2008). These contracts may be
money for developing new programs, such as Community Mental Health Centers, researching
better services and support for activities like the Early Periodic Screening, Detection, and
Treatment Program (Grad, 2004).
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States' health departments are the primary governmental structure oversees the protection
of the public's health in states. The State health departments collect and analyze data, perform
assessments, set policies and standards, deploy national and state directives, manage
environmental, educational, and personal health services, and enhance access to health care for all
residents. States respond to health hazards and crises and play a part in resource development and
allocation (Gebbie, 2006). State health departments differ by the amount of authority each shares
with their respective local health departments. State health department operations are different in
the level of centralization. In centralized, the states have legal and functional control over local
departments. In decentralized local departments have sole significant authority, and in a hybrid,
some public health management are provided directly by the state, while others are by the local
health departments (Salinsky, 2010). Most states have programs for epidemiology and
biostatistics, regulatory responsibilities, and environmental safety programs in water quality and
sanitation. While most states have these programs and services, they differentiate in importance
from state to state (Glenn, 2010).
Local health departments are perceived as the fore front of public health agencies
responsible for delivering public health services to the population. Local health departments
perform their duties under authority assigned by their state or local jurisdictions (NACCHO, 2001).
State health departments may share responsibilities with local health departments to administer
state interest activities such as enforcing the state public health code. The size of the population
served may determine the size of the local health department. The staff employed by the local
health department may include administrative staff, environmental health specialists, physicians,
and public health nurses (Salinsky, 2010). These services include clinical prevention such as
diabetes screening, medical treatment, personal care services such as tuberculosis treatment, and

24

population-based interventions such as influenza pandemic planning (Salinsky, 2010). The
services that local health departments are responsible for are different within and among states. In
some locations, the local health departments handle the septic systems and restaurant inspections.
In others, the local health departments conduct various public health programs and manage a
county hospital (Gebbie, 2006). Local health departments provide programs that are both personal
and population-based services.
Public Health Financing
Public health financing is the total health funding a government uses annually to support
population health. This financing is from different sources such as ecological, social health
insurance, and other health resources from government budgets (Sirag, 2017). Funding for public
health services has various sources, including federal, state and local government programs,
reimbursements from insurance, foundations, and organizations, and patient and regulatory fees
(Frist, 2002). In the United States, public health services are funded by various financial sources
in the states and communities, and these sources may change over time. This creates vast
geographic differences in the budgeting for public health services in communities with similar
health needs and population characteristics. The differences exist in the type of activities, the
population size served, and the local and state level of public health infrastructure (Mays G. P.,
2011).
In comparing public health funding and medical health funding such as Medicare and
Medicaid, the latter receives a higher funding level. The Center for Medicare and Medicaid
Services (CMS) reported that Medicare expenditures in 2019 totaled $796.2 billion and $850
million for public health (Spitalnic, 2020).
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Federal budgets usually fund state health departments to support their health services,
though the dependence on federal funding differs from state to state. State health agencies receive
half of their funding from federal grants, contracts, and agreements, a quarter from state budgets,
another quarter from Medicaid and Medicare, and other fees and revenue forms. Some states may
receive eighty percent of the funds from federal grants, and others may receive sixty percent from
the state government (ASTHO, 2010). For example, Georgia receives sixty percent of the federal
government's funding distributed across the state through the Centers for Disease Control and
Prevention (Harker, 2020). The differences in funding among states affect the range of services
included in state health budgets and the disparity in the level of resources allotted to public health
programs by the state and federal grant funds' issuance.
Geographic differences in state health agency spending are crucial. Nine states have
median spending levels of twenty dollars or less per capita (per person), while ten states have fifty
dollars or more per capita (Mays, 2009). A lack of comprehensive data on state funding makes
regional differences in public health funding challenging to interpret. Still, the extent of the
disparities demonstrates an uneven dispensation of public health funding at the state level (Eilbert,
1996). A 2010 study found that in Nevada, the state-level per capita was four dollars, and that of
Hawaii was one hundred and seventy-one per capita (Mehrotra, 2003). In 2020, according to the
State Health Access Data Assistance Center, state public health funding ranged from $7 per person
in Missouri to $365 per person in the District of Columbia. Eleven states spent less than $20 per
person on public health (SHADAC, 2021).
In most U.S. states, the local health department's funding comes from the state health
departments, grants, and tax fees. Previous studies have shown that local health department
funding sources are forty-four percent from local sources and thirty percent from state and federal
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funding. An extra three percent of the funding is from the federal government and nineteen percent
from fees and services. Local health departments receive two types of grants in aid funded by the
state through the district health departments. The two aids are general and programmatic. General
grant in aid is for health programs, and the governor and the General Assembly budget the funds.
A condition for receiving the general grant in aid money at the state's local health departments is
to provide participating funds. Nonparticipating funds may also be used to top up and meet the
general grant in aid conditions. The county population and financial resources determine the
general grant aid funds assignment making rural local health departments receive more funding
per person than larger counties (Weathington, 2006). The local public health departments may also
receive funding from cities, counties, and other local governments.
The programmatic grant in aid represents funds required for specific programs and services
(Westfall, 2015). Local health departments may apply for private or government funding. These
funds are for a specified program. The other means of funding for local health departments are the
health inspection fees billed to businesses and the health services fees on a sliding scale based on
the individual's income. A primary rule of the county health departments is that they cannot deny
services based on an individual's lack of money (Harker, 2020).
How the state and local health departments (LHD) receive support within a state determines
the structure's public health system in a specific location (McCullough J. L., 2015). In centralized
states, state health agencies (SHA) incorporate the LHDs as local offices. In decentralized states,
LHDs have responsibility for the public health services provided to the communities (Riley W. G.,
2013). Other local governments, such as New York City or Chicago, are considered too large and
are funded directly by the federal government through grants (Meit, 2012). Local departments can
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also acquire funding from the public health revenue from the local government and local property
taxes.
However, although remote local health departments receive more state public health funding
per capita, they still face resource constraints as they do not have substantial local revenue sources
to fund their health departments as metropolitan local health departments do. Metropolitan local
health departments receive more funding from local sources than non-metropolitan local health
departments (Lister, 2005). Numerous communities depend significantly on local taxes to support
their public health programs. It makes it challenging for economically challenged communities to
provide a wide variety of programs and activities necessary for the community (Hajat, 2001). The
recent cuts to public health funding have made it difficult for the health departments in lowresourced communities, including rural communities, to maintain services and programs, as they
lack the resources to fill the gap (Harker, 2020).

Public Health Funding and Public Health Outcomes
Public health services observe community health status, educate the community on health
risks and prevention strategies, investigate, and control disease outbreaks and ensure the safety
and quality of food, air, water and other resources necessary for health (McGinnis, 2002). Despite
these services, the U.S. falls short compared to other industrialized nations in health outcomes
(Davis, 2008). Numerous reasons contribute to this gap between funding and outcomes, such as
the insubstantial investment in public health services that promote better health and prevent disease
(Mays G. P., 2011). Countrywide data on public health spending are scarce, but numerous studies
indicate that under five percent of national health spending is for public health services and
programs (Sensenig, 2007). In 2008, a Centers for Medicare & Medicaid Services report showed
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that the U.S. spends more on medical care and health insurance administrative than public health
programs (CMS, 2008).
Current studies estimate that, countrywide, fifty percent of the positive outcome in life
expectancy encountered in the U.S. since 1950 are due to public health programs addressing diet,
tobacco use, and other measures (Cutler D. M., 2006). Contemporary studies on the relationship
between public health investments and US population health outcomes are unfortunately lacking.
One study by Mays (2011) demonstrated that communities with larger public health spending
increments experience more significant declines in mortality from preventable diseases over
thirteen years.
In Europe, from 1960 to 1995, the infant mortality rate dropped from 3.3 to 0.6 deaths per
1,000 live births. The female life expectancy at birth rose from 72.5 years to 80 years. The life
expectancy at birth for males increased from 67.6 years to 73.6 years. These positive health
outcomes correlated with an increase in the total health expenditure by four percent per capita
(OECD, 2000). Studies have shown the essential role of public health spending as a significant
determinant of the infant mortality rate. Allotting more resources to the health sector improves
medical care access and results in better health and reduced infant mortality over time (Sirag,
2017). A study on the influence of public health spending on longevity reported new evidence on
the contribution of health financing to increasing life expectancies in Organization for Economic
Co-operation and Development (OECD) countries. The research suggested that the funding of
public health programs matters and public health services give rise to a better outcome from the
overall health investment (Aísa, 2014).
Public health programs have controlled a vast range of risk factors that contribute to
morbidity and mortality. The programs have significant impacts in various settings. Community-
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based programs control public health challenges, such as obesity, diabetes, communicable
diseases, substance abuse, and injury prevention (NYAM, 2016). The increase of public health
funding improves public health outcomes and increases public health resources that
counterbalance the medical care necessity by preventing and controlling disease and injury (Mays,
2009). Specific evidence-based community prevention program investments may offer more
significant returns in decreasing expenses linked with community health challenges (Mattke,
2016).
Funding and Health Disparities
Geographical Disparities
Where one chooses to live can have a significant effect on their health. In 2006, Murray
conducted a study on the "Eight Americas: Investigating Mortality Disparities across Races,
Counties, and Race-Counties in the United States," in this study, he examines the gap in life
expectancies in different geographical locations of the U.S. to show the issues related to health
disparities in the country (Murray, 2006). When analyzing geographic disparities, it is essential to
examine the social determinants of a location's health framework. Specific places have
socioeconomic factors that create racial inequality, such as state income inequality or disparities
in some urban neighborhoods (Eberhardt, 2004). The distribution of access to health care across
locations in an area can significantly affect socioeconomic advancement and health outcomes.
Geographical health disparities occur due to limited physical access to health care, demography
differences, differences in beliefs and attitudes, different lifestyle factors, and cultural practices in
a region (Smith, 2008). Studies show that residents in geographically rural areas have higher
morbidity and mortality rates than people living in metropolitan areas. Living in rural areas has
been associated with higher incidences of severe health concerns such as diabetes, cardiovascular
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disease, and cancer (Schouten, 1996). Mortality rates in geographically remote areas are high, and
a lower chance of survival for those diagnosed with severe health conditions as numerous rural
hospitals and local health centers shut down when there is no funding to maintain them (Givens,
2021).
Geographic disparities in public health spending in the U.S. is always a policy challenge as
it shows vast ineffective and inequitable finance usage. The variations in public health financing
perceived across U.S. populations carry on after regarding the differences in socialeconomic status, medical care prices, and disease type (Mays, 2009). The population
characteristics of a given area determine public health spending methods. The social
economics of the population, unemployment level, and average amount of income in the
location are considered during health programs in the locations. Health departments that cater to
low social-economic communities need more financing to control and prevent diseases than a
high social-economic community (Mays, 2009). In some locations, non-governmental
organizations such as churches provide the community with public health activities such as
parks rehabilitations for the community to use, and cooking classes to educate the parents and
teens on clean diets and healthy living. These activities, in turn, reduce the need for
governmental funding. However, in locations where such organizations are scarce, public health
departments' need to provide a vast range of services and there is a necessity for public health
programs.
Health departments provide several services including prenatal care and other primary
care services such as immunizations, as well as health education, epidemiological surveys, and
tobacco control enforcement (Bernet, 2007).

The delivery of these programs costs less in

densely populated regions than in scarcely populated regions like rural jurisdictions. Thus, to
succeed in
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small populations, health departments often have to seek efficiencies in scale and scope through
mergers and partnerships (Sensenig, 2007).

Causes of geographical health disparities in the U.S.
Access to healthcare is a significant factor in geographical disparities, especially when rural
populations experience healthcare access barriers that create health disparities. The lack of health
insurance creates challenges for the population in the region to obtain healthcare services. The rate
of the uninsured population residing in non-metropolitan locations compared to those in
metropolitan areas is higher, as indicated by a 2021 CDC report Health, United States (CDC, Table
49. No health insurance coverage among persons under age 65, by selected characteristics: United
States, selected years 1984-2018, 2019).
Throughout remote areas of America, there is a lack of the health care workforce. The
national center for health workforce analysis 2014 report shows U.S. health care providers living
in rural and urban areas. In the report, under eight percent of all physicians practice in rural regions,
and workers with less education and training are in more significant numbers living in rural areas
(NCHWA, 2014). Special healthcare services are scarce in remote areas and are likely not to
include highly refined machinery or healthcare equipment. The challenge for rural patients seeking
specialized treatment is traveling long distances for treatment and care (RHI, 2019). A 2019 study
found lower mortality rates was correlated with the higher number of primary care physicians in
every 100,000 population (Sanjay, 2019).
The social-economic status of some geographical regions, including low-income, also
influence access to health services. The lack of public transportation, long distances to facilities,
and bad road conditions challenge attaining good health care services, and has higher rates of low
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to moderate income. The jobs may not offer employer-sponsored health insurance coverage, and
the population ends up using Medicaid or public health insurance. In most healthcare facilities and
hospitals, those insurance types do not suffice for specialized treatments and care. Many nonmetropolitan residents have a higher chance to be unemployed, have little to no formal education,
and have lower household incomes than the urban population (Widrich, 2021).
Further, the adoption of healthy lifestyle choices and behaviors also differs by geographical
region. The adoption of positive health behaviors impacts disparities in a population's mortality
and health status. A 2017 CDC study examined the prevalence of health-related behaviors in
different geographical locations and found that urban populations were more likely to practice
positive health behaviors than rural populations (Matthews, 2017).

Racial health disparities
Racial health disparities remain a persistent public health issue. In 1985, the Department of
Health and Human Services’ Secretary's Task Force Report on Black and Minority Health was the
first to shed light on racial and ethnic disparities in public health and was acknowledged by the
federal government (Baciu, 2017). The obtaining of health care services and health outcomes
differ significantly between White and minority populations. For example, maternal mortality is
higher in the Black communities than the White population in the United States, and such
variations may be driven by differences in access to quality health services. Burris (2021)
conducted a study to examine if Black-White racial disparities in maternal mortality
occurring during the delivery hospital visit vary by hospital type and compared in-hospital
maternal mortality among Black-serving and non-Black-serving teaching and nonteaching
hospitals regardless of race. The results showed that in-hospital maternal mortality during the
delivery hospitalization in Black patients is
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more than double that of White patients. The excess mortality among Black patients was higher
in nonteaching, Black-serving hospitals (Burris, 2021). Previous studies have shown that half of
the maternal mortality is preventable (Sirag, 2017). Ninety percent of preventable deaths may be
due to delayed diagnoses and a lack of primary public health care and services (Burris, 2021).
Research further shows that comparing Black women and White women, Black women are over
three times higher risk of dying from pregnancy complications than White (Burris, 2021).
Underweight babies are more likely to be given birth by Black women, and Back women's
newborns have higher infant death rates not correlated with biological differences (Sirag,
2017). Beyond disparities in reproductive health, research demonstrates racial disparities in
chronic conditions and outcomes including diabetes, heart disease and cancer (Thronton, 2016).
Health disparity is expensive. A study in 2009 showed that termination of health disparities
for minorities would have dropped the expenses of direct medical care by $229.4 billion from 2003
to 2006 (LaVeist, 2011). Waidmann’s study at the urban institute forecasted that between 2009
and 2018, public health racial disparities would cost the U.S. $337 billion, and accounting for these
costs are the racial disparities due to delayed care inadequate health coverage (Waidmann, 2009).

Driving factors of racial disparities
There is significant progress in closing the health outcomes gap (NCHS, Health, United
States, 2014: With special feature on adults aged 55–64., 2014), but eradicating health disparities
is yet to be achieved. The reduction of health gaps is not significant for numerous outcomes.
Despite overall improvements in health and advances in science over time, significant health
disparities persist. In education, there are wide educational gaps (Ryabov, 2016). The U.S.
Supreme Court ruled unconstitutional for public schools' racial segregation seventy years ago, yet
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improving racial, and educational differences has been slow and uneven. The racial disparities in
education have narrowed by thirty percent compared to the 1970s, but the disparity remains large
enough to have a negative health outcome for minority communities (NAEP, 2020).
Limited access to improved earnings is another driving factor of racial disparities. For
people of color in the U.S., education does not provide an equal economic return for the majority
community. Minority communities, particularly women of color, have lower salaries than
White and male workers with similar or above education levels (Singh G. S., 2006). Income
inequality is also choking the intergenerational mobility. Research showed that at age thirty,
those born in 1940 had around a ninety percent chance of earning better than their parents.
However, for people born in 1980, this chance had fallen by more than fifty percent (Chetty,
2016). Lower-income levels have consequences of health inequities because income is
tethered to health, creating racial disparities in health outcomes. Outsized unemployment
burdens are another factor of racial disparities. A lack of higher education for the minority
communities creates vulnerable conditions that lead to unemployment during recessions and
slow periods of economic growth. This creates a disadvantaged socioeconomic background
that allows racial disparities in health outcomes (Ryabov, 2016).
Inequities in the obtaining of health care also drive health disparities. The lack of proper
health care insurance from employers creates life expectancy dynamics due to the individual's type
of care. Life expectancy has begun to narrowing, but inequities still exist due to socioeconomic
factors such as adequate health care, income inequality, and lack of access to health insurance
(Eberhardt, 2004).
Another driving factor of racial health disparities is the lack of proper environmental
determinants such as parks, healthy food stores, and a clean environment free of pollution. Low-
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income communities rarely have parks for recreational activities due to security and over-crowding
housing projects (Northridge, 2010). The homes tend to be closer to industries or pipelines,
creating a window for air pollution and water, such as Flint, Michigan (Masten, 2016).
Structural inequities and racial discrimination are a significant origin of long term
stress among minorities and are consequences causing persistence of racial health inequities
(Petersen, 2019). According to a 2013 study by the National Center for Health Statistics,
communities below the federal poverty level have little to no means of obtaining public health
services compared to communities in high-income areas. Consequently, communities of low
income tend to have higher chances of poor health (NCHS, Health, United States, 2014: With
special feature on adults aged 55–64., 2014).

In these low-income communities, minorities

are disproportionately adversely impacted due to systemic racism such as redlining, which
affects education, employment opportunities, and the environment. Most predominant
minority communities live below the average household income. Racial segregation limits
access to healthy foods as the communities cannot meet their populations' dietary needs due to a
high concentration of fast-food outlets with cheap, unhealthy food and a lack of community
safety for outdoor physical activities (Ryabov, 2016). Access to public health programs and
services thus is a necessity for such at-risk communities.

Public Health Funding and Health Disparities
Achieving more equitable health care outcomes to reduce health care disparities is an
objective of U.S. public policy. Public health interventions and programs that target the social
determinant of health (i.e., the environmental and social conditions within which individuals live,
work, and play) have been shown to have the potential to help narrow the gap of racial disparities
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by creating equitable socio-economic context for all. For example, there is evidence that early
childhood services, parental support programs, and structured early childhood education impacts
health and reduces racial disparities by improving economic outcomes, promoting educational
achievement, and strengthening family values (Heckman, 2006). Early childhood education
interventions improve disadvantaged children's educational outcomes using follow-up
interventions such as home visitation. This minimizes health disparities and increases
socioeconomic status, associated with better health outcomes in adulthood (Karoly, 2005).
Urban Planning and Community Development can also reduce health disparities (Thronton,
2016). It encourages physical activity such as walking, jogging or cycling by creating a Safe
Routes to School Program, as was achieved in Michigan (TenBrink, 2009). Studies have also
shown that urban planning and community development create nutrition and safety changes within
communities that improve health behaviors and outcomes (Fenton, 2012). Community programs
such as skill-building may improve food grocery shopping habits and increase the consumer's
nutritional knowledge, and such interventions may change behavior (Cummins, 2014).
Housing quality and safety impact health (Thronton, 2016). Lead paint inspections in homes
and indoor air quality improvement such as asbestos removals in homes programs have decreased
lead poisoning in children, asthma morbidity (Meyer P. M., 2003). Some programs that moved
low-income residents to middle-income neighborhoods saw a decrease in substance use, decreased
exposure to neighborhood violence, and increased employment rates (Fauth, 2004).
Employment interventions also create employment and income gains, thereby increasing life
expectancy (Tsui, 2010). Studies have shown that employment opportunities had more positive
results for blacks than whites between the mid-1960s and the mid-1970s, and were much more
significant for Black women than Black men (Thronton, 2016). Research examining employment
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interventions and skilled labor programs for low socioeconomic status women suggests that
employment programs and interventions effectively reduce racial health disparities (Kneipp,
2013). Employment enhances the quality of life, better financial benefits, and social support,
consequently reducing racial disparity in health outcomes.
Despite these evidence that points to the potential of public health investments in reducing
racial health disparities, empirical evidence on this association is presently lacking. Within the
United States, there have been no studies, to the best of the author’s knowledge empirically
assessing and quantifying the potential impact of adequate public health investment in improving
racial disparities. This remains a literature gap that this study seeks to fill.

Conceptual Framework
This study seeks to analyze the relationship between public health funding and population
health outcomes and racial health disparities, respectively. The study’s conceptual framework
integrates the social determinants of health framework and the socio-ecological model.

The Social Determinants of Health (SDOH)
Social determinants of health (SDOH) notably impacts the communities’ health and quality
of life. SDOH also contributes to an expansive health disparities and inequities
(HealthyPeople2030, Office of Disease Prevention and Health Promotion., 2021). The SDOH
represents the environmental and social conditions within which individuals live, work, and play.
HealthyPeople2030 categorizes it into five domains: economic stability, education, health access,
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neighborhood, built environment, and social and community contexts (HealthyPeople2030, Office
of Disease Prevention and Health Promotion., 2021).

Economic Stability
For the economic stability domain, employment is a significant factor that affects the
livelihood of all populations. Job security, job demands, the type of employment environment, and
financial compensation directly affect an individual's health (Dooley D, 1996). Unemployment has
negative health consequences such as stress, depression, anxiety, lack of self-esteem (Avendano
M, 2014), and may lead to increased threat of high blood pressure, cardiac disease, and arthritis
(BureauofLaborStatistics, 2012). Education creates disparities in employment as it affects the type
of employment and income earned. Various expertise levels and educational backgrounds develop
inequalities in salaries, advancement possibilities, job security, and employment benefits
(Kalleberg, 2011). Less education means fewer employment choices, more ranks with low levels
of control, an increase of job insecurity, low wages, and an increase of physically demanding jobs
(Berkman, 2014).
Employment benefits such as paid sick leave and health insurance affect the health of
employees. The availability of health insurance creates low-cost medical care and financial relief
from unexpected health care demands (Sommers, 2017). Paid sick leave allows employees to seek
medical care without losing wages. Maternity leave has been related with several positive health
outcomes for both women and children. (Burtle, 2016).
Employment, depending on the type of job, can directly adversely impact health. Causes
of mental stress from employment are from highly demanding jobs with lack of structure and
control, work conflicts among the employees, obsolete measures over day-to-day work activities,
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continuously working overtime, and lack of support from employer (Shain, 2004). This brings
about coping mechanisms such as alcohol abuse, smoking, recreational drugs, and others. In turn,
it puts people at risk for mortality and depression (Simmons, 2009). Racial disparities in the
workforce are one of the immense inequalities in the economic domain.
Another major factor of the economic stability domain of SDOH is income inequality.
Income inequality directly relates to the poverty ratio of the population. The increase of poverty in
the United States is a significant public health issue. Poverty can be defined in several different
ways, mainly by socioeconomic status (SES). A family's income level, occupational status, and
education level determine the SES of a household (Cowan, 2012). Studies have shown a
relationship between poverty, socioeconomic status, and health outcome (Brooks-Gunn, 1997).
Unequal access to resources and possibilities, that result in poverty, are contributed by race,
education, income level, and geographic location and influence poverty in a household (Singh G.
S., 2006).
Racial and geographic disparities in economic stability exist. The racial and ethnic minority
population is more likely to experience poverty, resulting in more unfavorable health outcomes
(Williams D. M., 2010). One study of health outcomes among the population living in
poverty found that prostate cancer kills more Black males than any other racial group and
breast and cervical cancer kills more Black women than any other racial group (Singh G. M.,
2003). The Black population is more likely to be unemployed than the White population (Pager,
2008). Whites have a higher chance to work in managerial positions and white-collar jobs, while
the Black population work in blue-collar service jobs (Kalleberg, 2011). Employment
racial inequalities among minorities cause illnesses such as stress, depression, anxiety,
physical pain, increasing mortality rates, and unhealthy coping habits in the minority population
(Okechukwu, 2014). In 2012, a study
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conducted by the National Advisory Committee on Rural Health and Human Services in Rockville,
Maryland, found that 17.7 percent of the U.S. rural areas were residing in poverty, compared to
fourteen percent of people in urban areas (NACRHHS, 2014). Social assistance programs are
created to aid the low-income population, such as the National School Lunch Program (NSLP),
reducing the lack of food among low-income populations with children (Huang, 2016). Programs
that aim to increase the economic stabilities of the population, such as job training sessions, help
decrease the adverse effects of poverty in the population (Riccio, 2010).
Education
The SDOH domain of education access and quality aims to add educational opportunities
and help children perform well in educational settings (HealthyPeople2030, Office of Disease
Prevention and Health Promotion., 2021). The high school diploma is the standard requirement
for most jobs in the U.S. and any higher education opportunities (Qu, 2016). When individuals
leave high school without completing the required assessments, adverse health impacts follow
limited employment prospects, poverty and low wages (Wilson S. T.-S., 2013). Research has
indicated that the chances of graduating from high school are associated with the reading skill
level by 3rd grade as it affects their long-term academic performance (Hernandez, 2011). The
results indicated that 23 percent of students quit high school had below-basic reading skill levels.
High school graduation is affected by individual students' institutional factors such as the
school and community (Hahn, 2015). Numerous studies have established that parents who are less
involved in their children’s schooling are the students who more likely to drop out of high school
(Qu, 2016). Other studies show that students who attend smaller schools with high-quality ranked
teachers and facilities are more likely to graduate (Freudenberg, 2007). Teachers lacking interest
in educating the students and a student's impression of an inadequate and biased punishment
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system are associated to higher student dropout (Wehlage, 2011). Lately, studies have shown an
increase in dropout rates in schools with violence and safety issues. Numerous reports of lesbian,
gay, bisexual, transgender, queer, and other persons of different sexualities from heterosexuals
(LGBTQ+) students elaborate on the verbal and physical abuse in school that often impacts their
decision to quit school (Savin-Williams, 1994).
Among young females, teen pregnancy and parenthood contribute to the population of high
school dropouts (Steinka-Fry, 2013). A study found that at age 22, only 51% of teenagers who had
given birth received a high school diploma, and 89% of teenagers who earned a high school
diploma had not given birth as teenagers (Perper, 2010).
Comparing enrollment of the number of youth in 2015, of ages 16 to 24, between those
from low-income families to those of high income families, the low income families were four
times higher not to complete or were not enrolled in high school (DEIES, 2016). Factors
contributing to higher high school dropout rates and lower academic performances, are that
children from underprivileged homes have limited resource access and live in communities with
below average performing schools (Hernandez, 2011). There are also racial inequities in high
school graduation rates among racial and ethnic groups in the U.S. Data for the 2013–2014 school
year showed that students that graduated from public high schools, within four years of
beginning the ninth grade were as follows; 89 percent of Asian/Pacific Islander, 87 percent
White, 76 percent Hispanic, 73 percent Black, and 70 percent American Indian/Alaskan Native
(DEOESE, 2014).
The chance to obtain a higher income and attain better living conditions, healthy foods,
and adequate health care services can be achieved with an increase in educational
achievement (Day, 2002). Studies have shown that their lifetime wealth increases by fifteen
percent for every year of high school that a child completes (Oreopoulos, 2007). Studies show
that the difference in
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lifetime earnings for male high school graduates compared to that of a high school dropout is
117,000 to $322,000, and for female high school graduates the average earnings are $120,000 to
$244,000 greater than for high school dropouts (Levin, 2007).
Higher education is described as any education after 12th grade; this includes community
college that offers two-year programs, certificate programs, universities that offer four-year
bachelor programs, and graduate and professional programs. Higher education helps students
secure well-paying jobs and advance in their careers in less physically demanding jobs (Kawachi,
2010). Better paying jobs improve an individual’s health by increasing the capability to have better
options in life, such as quality homes and a higher social status (Cutler D. L.-M., 2006). Higher
education leads to improved physical and mental health and reduces the risk of premature death
(Rogers, 2010). Studies have shown that those who are highly educated are less likely to report
diabetes, high blood pressure, depression, heart disease, anxiety (Cutler D. L.-M., 2006). They
have a higher chance of engaging in physical fitness and mental wellness activities and attaining
preventive health care as needed (Ross, 1995).
There are factors at institutions of higher education that hold back enrollment and
graduation, especially for minority and disadvantaged students. Public funding for universities has
decreased in the last decades (Oliff, 2013), which leads to increased intuition and increased student
debt (Grinstein-Weiss, 2016). Although there are federal loans for the students, the financial aid
in some institutions is too complex and deters some students from enrolling in college (Dynarski,
2008). Other universities' admissions guidelines may impede students who require extra classes
from enrolling (Attewell, 2006). Many students need assistance in applying for scholarships and
financial aid, selecting courses, yet funding for such services may be restricted, especially at twoyear community colleges (Brock, 2010).
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Racial and ethnic minorities endure extra hurdles in achieving higher education.
Studies show that Black and Hispanic students have less university admission and graduation
rates than White students (Jackson, 2013). Black students tend to accrue higher federal education
loans than students of other races (Greer, 2007). One study showed that Black students enrolled
in primarily White colleges or universities (PWCU) have below-average academic success than
Black students at historically Black colleges or universities (HBCU), due to Black students at
PWCU experiencing more stress related to racial discrimination and social isolation in the
institutions (Greer, 2007).
There are numerous approaches to address the above barriers, such as enriching the
curriculum in public middle schools and public highs schools to better prepare students for
university (Haveman, 2006). Introducing programs that inspire the completion of high school in
such populations can advance the graduation rates of the students and communities (Steinka-Fry,
2013). The opportunity to graduate high school has the possibility to enhance population
health (Freudenberg, 2007). Having faculty mentoring help students apply to universities,
access scholarships, navigate the financial aid process swiftly and feel a sense of belonging may
increase college enrollment and completion (Dynarski, 2008).
Health Care Access and Quality
In the SDOH domain of health care access and quality, the objective is to increase the
obtaining

to

comprehensive,

high-quality

healthcare

services

for

the

population

(HealthyPeople2030, Office of Disease Prevention and Health Promotion., 2021). A significant
proportion of the US population do not receive the health care services needed, like cancer
screenings due to lack of a primary care provider, or due to geographic restrictions to health care
access.
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Access to primary and preventative services is an essential population health priority.
Primary care is described by the National Academies of Sciences, Engineering, and Medicine as
the allocation of accessible quality health care services by health practitioners who are managing
the majority of personal health care needs, developing a relationship with patients, and practicing
in the surrounding of family and of community (Donaldson, 1996). Studies show that access to
primary care creates positive health outcomes for the individual. Primary care providers offer
general routine health care services, treatment of disease and early detection, management of
chronic diseases, and preventive care (Starfield, 2005). Individuals who receive the essential
general routine health care services have a higher chance of receiving recommending preventive
services such as blood screenings, influenza shots, blood pressure monitoring, and cancer
screenings like pap smears for females (Blewett, 2008).
A population may lack the opportunity to primary care due to insubstantial provider supply
and accessibility (Schoen, 2009) as most doctors do not offer services during non-work hours.
This, in turn, poses barriers to individuals who are in employment without sick leave allowance
(O'Malley, 2012). When an individual must travel over a long distance to see a health care
provider, this limits access to primary care and preventive care.
Remote and rural areas have fewer providers than urban cities, and the lack of health
providers in these areas may make it challenging for the population to access primary care and
specialty care services (Douthit, 2015). Other barriers such as disabilities, and language barriers
may further reduce access to primary care. A study found that the Hispanic population who could
not understand English were unlikely to receive required preventive health care services than
eligible as they could not advocate for themselves to the health care provider (Cheng, 2007).
Another study examined primary health care for women of various racial and ethnic groups who
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spoke Spanish, Japanese, and Cantonese, and their primary language was not English. Results
showed that the women were unlikely to be screened for breast or cervical cancer (Jacobs, 2005).
The absence of health insurance decreases acquisition to primary health care services,
causing a large population to face the risk of poor health outcomes (ACP, 1999). People lacking
insurance are unlikely to have a primary health care provider and cannot afford the healthcare
services and medications needed (Majerol, 2015). The lack of health insurance reduces preventive
and primary care services and consequently creates poor health outcomes (Buchmueller, 2005).
Patients without health insurance will delay or abstain from receiving care when they are ill or
injured. This creates a higher chance of being hospitalized for chronic conditions that could have
been avoided with preventive care (Franks, 1993). Children without health insurance may not
receive vaccinations or health checkups that may help prevent future health complications such as
obesity and diabetes (Syed, 2013).
Neighborhood and Built Environment
The fourth domain of the SDOH is the neighborhood and the built environment. This domain
aims to establish neighborhoods and environments that endorse health and safety for the
community. Neighborhoods have an enormous impact on the health and well-being of the
population residing in that area. Healthy People 2030 focuses on improving safety and health
where people live, work, learn, and play (HealthyPeople2030, Office of Disease Prevention and
Health Promotion., 2021).
All humans need air to breathe and survive, and the effects of outdoor and indoor air quality
directly affects their health. Studies have shown that prolonged subjection to air pollutants
outdoors, such as harmful delicate particulate matter, raises the threat of cardiovascular disease
(Kaufman, 2016) and lung cancer that results in death (Turner, 2011). As technology advances and
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industry grows, the population spends more time indoors for work, play, and rest. Thus, indoor air
pollutants are health hazards. Young children, infants, and pregnant mothers are especially
vulnerable to the effects of polluted air both indoors and outdoors. Studies have shown that high
levels of environmental tobacco smoke around children with asthma experience more asthma
attacks than asthmatic children exposed to low levels of tobacco smoke (Chilmonczyk, 1993). Any
exposure to the air toxins will hinder fetal and child development (Wigle, 2007).
Geographic location affects the communities' environmental exposures and sequential threat
of poor health outcomes (Wilson S. , 2013). Whether the location is rural or urban affects
environmental exposure. Communities in rural areas may use well water that may contain high
nitrate levels linked to cancer (Ward, 2007). In major cities and metropolitans, urban populations
are exposed to noise pollution from traffic, air pollution from factories and vehicles, which causes
diseases such as anxiety and hypertension (Fuks, 2011).
The existing evidence suggests that racial and ethnic minority populations experience more
environmental threats than non-minorities communities. Studies have indicated that Hispanic and
Black individuals tend to be more exposed to air pollution than non-Hispanic White individuals
due to their location of housing, schooling, and employment (Bell, 2012). This exposure
creates an increased risk for adverse health outcomes in minority communities.
Low-income communities are affected by environmental conditions (Evans, 2002).
Research has shown that residents in low-income areas live in subpar quality housing (Fauth,
2004). One study showed that most public housings lack air conditioning, have higher levels of
tobacco smoke indoors and are infested with pests such as mice and cockroaches due to lack of
funding (Northridge, 2010). The study also found that 22 percent of the children living in public
housing had asthma compared to 7 percent living in single-family homes (Northridge, 2010).

47

Another public health issue in the built environment domain is crime and violence
encountered by the population living in a neighborhood. Crime experience may include being a
direct victim, a witness to a crime in the community, or having knowledge of crimes in the area
(Hartinger-Saunders, 2012). The issue may extend to property crimes in the community where
there is damage to the built environment that is supposed to serve the community (Buka, 2001).
The rate of the crimes varies from one neighborhood to the next. The characteristics of the
neighborhood tend to increase the crime rate or decrease the crime rate. Low-income
neighborhoods have less security and are more likely to experience increased crime than highincome neighborhoods (Kang, 2016).
An increase in crime creates tension that does not allow the community to engage in
harmony in outdoor activities. This, in turn, results in numerous health issues such as obesity and
diabetes (Kang, 2016). Studies show that people who live in an environment with high crime tend
to have higher body mass index and levels of obesity as they will have reduced physical activity
(Brown, 2014). These individuals also report poorer self-rated physical and mental health (Meyer
O. , 2014). Crime and violence may also lead to premature death and injuries. The survivors may
suffer from physical pain and experience mental distress that, in turn, reduces their quality of life
(Meyer O. , 2014).
Children exposed to crime and violence experience adverse long-term behavioral and mental
health outcomes such as aggression, combativeness, depression, post-traumatic low self-esteem,
anxiety and stress disorder (Fowler, 2009). The long-term effects manifest in adulthood that results
in increased substance use and engaging or experiencing intimate partner violence (Beyer, 2013).
Further, both men and women in abusive relationships are more likely to suffer from physical
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health issues such as permanent injuries and mental health disorders such as eating disorders,
anxiety, depression, and even suicidal thoughts (Stockman, 2015).

Social and Community Context
The final domain of the SDOH is the social and community context. The goal of the domain
is to increase social and community support regardless of race, age, gender, sexual orientation, or
disability. The relationships formed in the community and interactions amongst the people in a
particular area significantly impact the population's health and well-being. Healthy People 2030 is
focused on helping people get the social support needed at work, home, schools, and recreation
areas (HealthyPeople2030, Office of Disease Prevention and Health Promotion., 2021).
A vast majority of the population faces unfair situations that they cannot control, such as,
discrimination and it creates a negative impact on their health and safety throughout life.
Discrimination is a socially structured action that is biased, unjustified, and abuses individuals and
groups (Feagin, 2000). Discrimination is described as social connections that defend more
powerful and privileged individuals and groups from harming other groups (Luo, 2012). These
experiences of discrimination negatively affect the health of the disservice group (Pascoe, 2009).
There are two types of discrimination, structural and individual.
Residential segregation is a type of structural discrimination in the real-estate market that
causes variances in health status between the Black and White populations as it determines the
social and economic resources for a person, communities, and in turn shapes generations (Williams
D. C., 2001). It creates disparities in access to quality education (Pager, 2008) as school districts
acquire their income through local property taxes. Thus, residential segregation sets up different
possibilities for funding in school districts (Orfield, 2005)
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Racial discrimination has been associated with disparities in health outcomes for the
racial/ethnic minority population. Disparities in the quality of care due to racial discrimination has
also been reported (Shavers, 2012). The 2015 National Healthcare Disparities Report showed
that White patients attain better quality of care than 37% of Hispanics, 41% of Black, 32% of
American Indian/Alaska Native, and 20% of Asian and Pacific Islander patients (Altman, 2008).
Racism has been associated with the poor health status of the population, such as low birth
weight and high blood pressure (Mustillo, 2004).
Discrimination extends beyond race. Individuals of the LGBTQ+ community face
discrimination, and research shows that LGBTQ+ individuals have reported more lifelong and
daily encounters of discrimination than heterosexual individuals (Fazeli, 2016). Studies provide
evidence that adolescents who identify as LGBTQ+ exhibit emotional distress, depression, suicidal
thought, and self-harm more likely than heterosexual adolescents (Almeida, 2009). The
stigmatized identity among LGBTQ+ adolescents increases the risk of emotional distress. A
significant proportion of the LGBTQ+ population has reported that they experience decreased or
no social support, social desertion and isolation, and immense verbal and physical abuse
(Lombardi, 2002).
Discrimination also exists against the elderly population. Their health susceptibilities
amplify the health outcomes of discrimination (Lewis, 2009). Studies show that encounters of
discrimination are numerous among the elderly population, with 63% reporting daily
discrimination and 31% reporting significant discriminatory experiences (Luo, 2012). Daily
discrimination has impacts on emotional health, causing depression in the elderly (Luo, 2012).
In the U.S., about 25 percent of the population have a disability, either physical or mental.
Healthy People 2030 goal is to better health and well-being in people with disabilities

50

(HealthyPeople2030, Office of Disease Prevention and Health Promotion., 2021). Research shows
that individuals with disabilities are less likely to get preventive health care services they need to
have a healthy outcome (Dovidio, 2008). They have difficulty finding employment, getting an
education, or moving around and outside their homes (Luo, 2012). Individuals with disabilities
typically have higher rates of obesity, low to no physical activity, and smoking (Altman, 2008).
These health disparities result from a lack of health insurance or lack transportation (Kirschner,
2007). The numerous health impacts of discrimination on various populations assure the necessity
for inventive research methods and new methods for analyzing all types of discrimination and its
effects on the population's health and health care.
As described earlier, the SDOH are the states in the environment in which an individual is
born, grow, live, work, and age that may impact their health during their lifetime. In numerous
studies, SDOH is often used as a strong indicator for health inequities and the unfair yet avoidable
differences in health outcomes perceived within and between communities. Such indicators
include access to health care, socioeconomic status, physical environment, education level, and
social support networks.
The Social-Ecological Model
The Socio-Ecological Model (SEM), complements the SDOH framework. It identifies and
informs the implementation of strategies to minimize the SDOH-driven health inequities. SEM
addresses the relationship between individual, interpersonal, organizational, community, and
societal factors. The model allows studies to highlight the factors that put individuals at risk for
adverse health in the communities in which they are born, grow, live, work and age
(ClarkCountyBoard, 2019).
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The Social-Ecological Model (SEM) is a theory-based model used to show the interactive
impacts of personal and environmental factors that shape behaviors to identify behavioral and
organizational advantage for health promotion within organizations (UNICEF, 2021). The model
implies that a bidirectional influence between the individual and its environment (Salihu, 2015).
The model has five levels. The first level is an individual's characteristics that influence how they
behave. The second level of the model is the interpersonal level that involves traditions and social
influences (Poux, 2017). The third level of the model is the matrix between organizations and
institutions that build up the community. These alliances include businesses, plazas, and functions
of the "built environment," such as parks (CDC, The Social Ecological Model, 2014). The fourth
level is the organization level, which usually enforces behavior-determining regulations and
restrictions for schools that control knowledge dissemination efforts (Poux, 2017). The final level
is the policy level, which includes allocating resources for the community (CDC, The Social
Ecological Model, 2014).
In the 1970s, the SEM was developed by sociologists to study how behaviors are formed
based on the characteristics of individuals, communities, policies, and the relationship between
them. The model has different variations that different organizations use to promote public health.
The Centers for Disease Control and Prevention (CDC) uses the four-level version model, while
the United Nations International Children's Emergency Fund (UNICEF) uses the five-level model.
The five-level model suggests that a person’s behavior is a matrix comprising intrapersonal
characteristics, interpersonal processes, institutional factors, community features, and public
policies (Poux, 2017). This study uses UNICEF's five-level model. It assesses the impact of a
policy-level intervention (i.e., public health funding) on health outcomes.
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Individual or Intrapersonal Level
The first level of the model is the individual level or intrapersonal level. At this level, the
characteristics of the individual are thought to influence how the person behaves. Such
characteristics include age, gender, economic status, attitudes, beliefs, and personality. The
intrapersonal level attributes are influenced by the individual's physical and social environment
(McLeroy, 1988). When designing a public health strategy and health policies, the individual
characteristics such as economic status is important to consider as it is linked to an individual's
ability to access healthcare (Elder, 2007).
Interpersonal Level
The model's interpersonal stage comprises family ties, friendships, peers, and group
traditions (Salihu, 2015). Built relationships and social networking that an individual cultivates
can potentially impact behaviors creating the interpersonal level. With the introduction of social
media such as TikTok, Facebook and Instagram in the 21st century, the interpersonal level has
stretched beyond borders creating new highly influential social networks that heavily influence
communities' traditions and habits. Social factors are dominant in influencing individual goals,
strategies. These factors create possibilities for behavioral change, as social, encouraging networks
are essential in promoting better health in communities (Fleury, 2006).
Organization Level
Institutions are essential for the development of behaviors as they administer behaviordetermining regulations and restrictions. An organization such as a college or university controls
the class schedules, the campus climate, financial policies, and campus safety. The enforcement
system is significant in behavior promotion and influence when communicating health practices
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information (Salihu, 2015). The institution's rules, mandates, and general perspectives that shape
the models' institutional level (McLeroy, 1988).
Community Level
The community level focuses on the connections that exist between organizations and
institutions in the community. Community structures are essential in establishing how populations
behave and traditions practiced. Understanding the community level determines the origins of a
populations' health behaviors (Poux, 2017). Some features of the community level of the model
that may influence population participation and retention are convenience and acceptance of
programs, local cultural attitudes on a subject, neighborhood safety, and public transportation
availability (Fleury, 2006).
Policy Level
The most extensive level of the social-ecological model is the policy level. Policies are
initiated at local, state, nation, and even global levels. The policies impact the population and are
shaped by federal, state, and local laws regarding socio-behavioral (Salihu, 2015). Policies allocate
resources to form and maintain community relationships that serve as a connecting structure that
connects individuals and the social environment to promote a healthy living. A policy summarizing
a health aid allocation will have vast global impacts for decades (Poux, 2017).
Previous Applications of the SEM and SDOH
The SEM is an effective framework for understanding health behavior change interventions
for a population (Van Kasteren, 2020). SEM enables the organization of the model factors
influencing health within a population to form interventions and interpretive frameworks (Stokols,
1992). Examples of studies that have utilized the SEM to promote public health outcomes are the
Eat healthy foods program in Baltimore. The program leveraged the SEM intrapersonal level to
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share knowledge about different foods and their significance in the body, train individuals in
cooking, and promote self-efficacy in changing diets. At the interpersonal level of SEM, the
program recommended family, friends, and peers activities to educate on patterns of food
preparation in the household, encourage better food habits. For the SEM organizational level, the
study recommended educating local churches on the foods served at church dinners to be healthier,
and grocery stores to improve healthy foods' local availability. The study recommended that the
program train and educate the community norms regarding healthier diets and their advantage at
the SEM community level. Lastly, for policy, the study recommended that local, state, and federal
policies consider regulations on fat and sodium content and labeling foods (BCHD, 2018).
A similar study using SEM on adolescent smoking suggested that the intrapersonal level
educates the individuals on smoking and its perceived risk of smoking-related disease. It promoted
self-efficacy to quit cigarettes by leveraging the interpersonal, involving the family, friends, and
educating them on spotting smoking patterns, and supporting those struggling to quit the behavior.
At the organizational level, the study suggested that the stores reduce cigarette availability. At the
community level of SEM, the study recommended the program to train and educate the community
norms regarding healthier habits and its advantage to the community having smoke-free areas.
Furthermore, for the policy level, the study recommended that local, state, and federal policies
initiate smoke-free zones in schools, offices, restaurants, and warning labels on all tobacco
products (King, 2018).
A 2010 study in Oregon used the SEM for an intervention-based program that addressed
public health issues associated with housing in Multnomah County. At the individual level, the
study focused on home visit services to identify triggers for high-risk children with asthma and
provide education and information resulting in better asthma control and a reduction of health care
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costs. The study suggested that this was to be funded by Medicaid reimbursement and Housing
and Urban Development grant. At the intrapersonal, the study suggested the program should
facilitate the educational materials, implement interventions, encourage the spread of information
among peers, and discuss any concerns with the health workers. At the community level, using the
campaign's social media platform to educate and targeted faith-based groups and schools to
determine community concerns and agency interventions. The program would educate and engage
neighborhoods to address health issues in affordable housing. At the institution and policy level,
the study suggested that a housing summit should be considered to identify gaps in the current
housing policy and multiple institutional resources to address the policy gaps between housing and
health (PHAW, 2010).
Wellness on Wheels is another program that uses SDOH and has decreased inappropriate
emergency department (E.D.) visits by 50 percent in Ohio (OhioHealth, 2021). The program
started in the YMCA parking lot in a low-income and medically underserved neighborhood close
to the hospital. Community health workers encouraged patients to seek health care at the mobile
clinic. This has greatly helped those who do not have primary health care providers. The program
also expands the OhioHealth women's health clinic which has over two decades of history.
Wellness on Wheels is a 54-foot mobile unit with two exam rooms, with board-certified clinicians
and social workers who screen for SDOH and make referrals. They provide reliable and convenient
care for routine health needs, minor illnesses, and injuries. Regardless of the individuals' ability
to pay, they manage chronic health conditions, and provide annual physicals and wellness exams,
preventive health services, and immunizations. They also offer counseling and treatment for
diabetes, hypertension, and high blood pressure (OhioHealth, 2021).
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The Sinai Urban Health Institute (SUHI) in Chicago started an SDOH program focused on
asthma. They send community health workers to patient houses for in- person education and
assistance, and it reduced asthma-related E.D. visits by 73 percent and hospitalizations by 75
percent within the first year. The program uses community health workers by training them in
interviewing, cultural awareness and home visits etiquette. SUHI community health workers
identify patients in the E.D. without primary health care providers and screen them for SDOH.
Once they identify their needs, the social workers provide referrals. When possible, they may also
follow up with patients in their homes to ensure they connect with the required health agencies
and with primary health care providers (SUHI, 2021).
The University of Pittsburg Medical Center (UMPC) in Pittsburg decided to tackle housing
in their city. Their goal is to find and place up to 25 individuals in housing a year. UPMC does not
place conditions on the individual, and they have the option of staying with the housing program
permanently or temporarily and move on. UPMC community health workers ensure the patients
get medical care, transportation, housing, food, and other basic needs. Many patients have
significant chronic conditions and co-occurring behavioral health conditions. Patients enrolled
saved about $6,000 per member in a year on expenses. Recently the program has expanded to
individuals who do not meet the conditions of lack of homes but qualify for Section 8 housing
assistance and are not getting basic medical screenings and visits to the E.D. frequently (UPMC,
2021).
Conceptual Framework for the Study
Given the significant effects of social and economic context on health outcomes and health
disparities, the HealthyPeople2030 SDOH conceptual framework is integrated with the socioecological model in this study to assess the association between public health funding and health
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outcomes and disparities. By adopting this integrated conceptual model, this study analyzes the
relationship between public health funding (a societal (public policy) factor) on population health
outcomes (i.e., morbidity, mortality, and equity; this study focuses on morbidity and equity) while
controlling for individual and social determinants of health. The integrated framework is presented
below.

Figure 2: Conceptual Framework for the
Study

Gaps in the literature
This chapter reviewed the existing literature on the U.S. public health system and its funding
within the U.S., the state, and local communities. Additionally, a brief description of public health
funding and public health outcomes were discussed within the context of the US. The review of
the literature revealed gaps in the assessment of the impact of public health investment. Numerous
studies have covered public health finance and public health spending, but within the context of
the US, few have examined the value of public health funding in decreasing racial disparities in
health outcomes and improving health outcomes in general. Most of the past studies that have
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focused on the association between public health investments and health outcomes have mostly
been cross-country examinations. One study in the US found an association between public health
funding and reductions in mortality (Mays G. P., 2011).
Thus, with a focus on morbidity (measured by poor health status), this study examines the
association between state public health funding and population health outcomes and health
disparities. The study will identify more specific relationships between public health investments
and health outcomes and examine each type of funding's comparative effectiveness and its
association with health disparities. The next chapter presents the methodology of this study.
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CHAPTER 3: METHODOLOGY
This chapter aims to elaborate the methodology for this quantitative study to examine the
association between state public health funding and population health outcomes. Specifically, the
study evaluates the impact of state public health funding on the population's health outcomes and
the effects of state public health funding on reducing racial health disparities. A quantitative
approach is applicable when the study investigates the relationships between variables (Creswell,
2003). The research design, including the data sources, study sample, analysis method, ethical
concerns, and methodological limitations, are discussed in this chapter.
Sample and Data Collection
The population for this study consists of all states in the U.S. and the District of Columbia
(D.C.). Thus, the unit of analysis for this study is the state. The study adopts a census approach for
this ecological study by including all 50 states and D.C. Puerto Rico, and U.S territories are
excluded due to data availability limitations.
This study uses secondary data that focuses on the states' funding and their health
outcomes. Secondary data analysis is analyzing data that was collected in previous research. There
is a large amount of data collected daily and archived by researchers on a global scale, and the
possibilities of using the existing data for research are seemingly more prevalent (Andrews, 2012).
Using existing data provides a viable alternative for researchers who may have limited time and
resources.
Each state's sociodemographic, health outcomes, and funding data are collected from three
different sources, namely, State Health Access Data Assistance Center (SHADAC), County Health
Rankings, and US Census Bureau. Funded by the Robert Wood Johnson Foundation, SHADAC is
a multidisciplinary health policy research center focusing on state policy. For over 15 years,
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Shadac.org has produced, policy-driven analyses, translating research findings into actionable
information accessible to a broad audience (Shadac, 2021). County Health Rankings.org is a
program of the University of Wisconsin Population Health Institute that works to enhance health
outcomes and closes the health disparities between those with the greater and lowest opportunities
for good health (CountyHealthRankings, 2021). County Health Ranking serves as a data
warehouse for several health data at the county level. The US Census Bureau (census.gov) is the
nation's leading provider of quality data about its population and economy (Census.gov, 2021).
The Census Bureau has a goal to provide the best context of timeliness, relevancy, quality, and
cost for the data collected and services provided. The study evaluates data over a nine-year time
frame from 2011 to 2019.
Measures
The study's conceptual framework adapting the socio-ecological model and the Healthy
People SDOH framework is used to guide the selection of variables.
Dependent variables
Health outcomes and equity are measured using two variables. Morbidity is assessed using
poor health status, measured as the state-level average of the number of days during the past 30
days when adult residents' self-reported physical health or mental health was not good (i.e., the
average number of unhealthy days).
Health disparity is assessed by evaluating racial disparities in self-reported poor health
status, measured using the unweighted index of disparity (IDISU) (WHO, 2017). The indicator is
calculated as follows: Subtract the average adult unhealthy days for each minority group (nonHispanic black, Hispanic, and non-Hispanic other) from the state average adult unhealthy days,
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separately. Sum the differences and take the absolute value. Divide by the national average (µ) and
the number of subgroups (n). Multiply by 100. The formula is provided below:
IDISU= {(1/n*𝚺j|yj-µ|)/π} *100
Key independent variable
The study's primary independent variable is public health funding. This is measured as per
capita public health funding ($) for each state and each year. The public health funding variable
was categorized into 3 categories (tertiles) based on the distribution of the data: low, medium, and
high public health funding.
Covariates
The study's conceptual model guides the selection of health determinants, including
individual and SDOH factors, as control variables. Economic stability is controlled by using
income inequality, poverty rates, and employment rates. The domain of education access is
evaluated in this study using the high school graduation dropout rate (i.e., 100-high school
graduation rate). The healthcare access domain is controlled by using the percentage of the
population with no insurance and the number of adults without personal doctors. Individual-level
demographic characteristics are adjusted for by including population distribution of gender, age,
race, and the elderly population and disabled population. Population rates for health behaviors and
personal health risk factors such as obesity, smoking, and alcohol use are also adjusted.
The neighborhood and built environment domains were subsequently not assessed due to
several missing data on the selected indicators of the percentage of the population with access to
the park and the level of air pollution in the communities. Similarly, the social and community
context domain was not evaluated due to missing data on the selected indicators of adverse
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childhood experiences, and the proportion of children raised by grandparents. All measures used
in this study are described in Table 1 below.
Table 1: Operationalization of Variables
Domain

Measures

Data source

Health Outcomes
Morbidity
Health Equity

Poor Health Rate (Adult Unhealthy Days) Shadac.org
index of disparity -unweighted (IDISU)

Shadac.org

Institutional determinants: Public Policy
Public Health Funding

Per person state public health funding

Shadac.org

Social determinants of health
Economic Stability

Income Inequality rate

Shadac.org

Poverty Status

Census.gov

Unemployment

Shadac.org

Education

High School Drop Out Rate

Census.gov

Health Access

Un-insurance Rate

Shadac.org

Percentage of Adults without Doctors

Shadac.org

Race

Census.gov

Gender

Census.gov

Elderly Population

Census.gov

Disability

Shadac.org

Adult Obesity rate

Shadac.org

Individual-level determinants
Demographic Factors

Health Behaviors
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Adult Smoking rate

Shadac.org

Adult Excessive Drinking Rate

Shadac.org

Data Analysis
Variable Reduction
Due to sample size constraints, the list of previously described covariates (except for
individual-level characteristics) was reduced using the variable reduction technique of principal
component analysis (PCA). PCA reduces the dimensionality of data while maintaining most of
the variation in the data (Rigner, 2008). 0.35 was used as the component loading cut-off value.
Individual-level characteristics (sex ratio, percent elderly, percent minority, and percent disabled)
were introduced into the regression models (subsequently described) individually.
Table 2: Loading Factor Table
Variable

Component 1

Component 2

Component 3

Unexplained

Unemployment Rate

0.3983

0.3572

Poverty

0.4014

0.1659

Income Inequality

0.6270

0.2255

High School Dropout

0.4787

0.1997

Un-insurance rate

0.6280

0.1174

Percentage with no Doctors

0.5975

0.3457

Percentage Physically

0.5606

0.1371

Adult Obesity Rate

0.6075

0.2169

Smoking Rate

0.4877

0.3055

Inactive
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The final component loading included 3 components: Component 1 - poor health behaviors
from variable (percentage of adult inactivity, adult obesity, and adult smoking rate), Component 2
- poor socioeconomic conditions from variables (unemployment rate, poverty rate, income
inequality, and high school dropout rate), and Component 3 was poor access to care from variables
(un-insurance rate and percentage of adults without doctors). Together, the 3 components
explained 76.9% of the variation in the data. Each of the 3 components was categorized into 3
categories (tertiles) based on the distribution of the data: low, medium, and high.
Descriptive, Bivariable, and Multivariable Analyses
Data analysis included descriptive statistics (means and standard deviations) and bivariable
analysis using chi-square tests and correlation analysis. To understand the adjusted relationship
between the independent variable, the states' funding, and the dependent covariates, the use of
linear regression was deemed suitable. The linear regression approach is used in studies to model
the relationship between the independent and continuous dependent variables (Kumari, 2018).
Because the study uses panel data – i.e., state data observed over multiple years – statistical
procedures appropriate for panel data analysis were employed, including accounting for serial
correlation due to the repeated measures, as linear regression requires data to be independent of
one another (Xu, 2007).
Fixed effects regression is commonly used for causal inference with panel data (Imai,
2021). Fixed effects are constant across individuals such as race, age, or gender and do not change,
or if they do change, they change at a constant rate over a long period. Random effects are variables
that are unpredictable and are, as the name suggests, random. An example would be that the price
of a gallon of milk in California varies wildly compared to Alabama, depending on the location
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(Imal, 2019). The Hausman test is essential in the study to choose the best linear regression model
between fixed effect and random effect regression. The Hausman test is designed to detect
violations of the random effects modeling assumption that the outcome variables are independent
of the unit effects. When there is no correlation between the independent variable and the unit
effects, estimates in the fixed effects model are similar to estimates in the random-effects model
(Schunck, 2013). If the p-value is 0.05 or greater, we accept the null hypothesis (that there is no
significant difference between specified two sets of observed data and measured outcome), making
random effects more consistent than fixed effects. If the p-value is less than 0.05, we reject the
null hypothesis making fixed effect regression more consistent (there is a significant difference
between specified two sets of observed data and measured outcome) (Schunck, 2013). An
alternative to fixed-effects and random effects is a pooled linear regression with clustered standard
error to adjust for autocorrelation.

This study selected among these panel data analytical

approaches based on goodness of fit statistics, and fixed-effects models emerged as the most
appropriate.
Moderation. To explore whether SDOH context moderates the relationship between
public health funding and health outcomes and disparities, separate models were conducted to
include interactions terms between each of the 3 SDOH components (i.e., poor health behaviors,
poor socioeconomic conditions, and poor access to care) and the public health funding variable.
Temporal trends. To assess temporal trends, year dummy variables were included in each model.
All statistical analyses were completed using STATA version 16. Statistical significance
was assessed at the p<0.05 level. All analysis was adjusted for clustering at the state level. As
appropriate, the study's results were summarized and or visualized using tables, charts, and maps.
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Limitations
There is no one perfect research method, and all studies have potential drawbacks. There
are some limitations to the cross-sectional design of this study as it is correlational and does not
differentiate between cause and effect. As the study design is a specific time measurement of
funding and outcome, it is challenging to conclude a causal relationship (Ahad, 2021). The design
also has a prevalence bias. The data shows specific aspects of the populations' lives which is not
always accurately reported. For instance, any risk factor that results in death may be underrepresented in the design among those with the health outcomes (Creswell, 2003). Further, by
using the state as the unit of analysis, the study takes on an ecological approach using aggregated
data. Aggregated data leads to loss of variation, which may result in inaccurate generalizations.
Further, the use of aggregated data does not allow the accurate assessment of individual-level
factors that may impact health. Further, it is possible that not all pertinent confounders were
included in the model, leading to biased estimates.
Approaches for panel data analysis are also not without limitations. For example, a
significant drawback of the random effects regression is the problem of bias that partial pooling
can introduce. They also require additional mathematical assumptions (Schunck, 2013).
The fixed effects linear regression, subsequently used in this study, also has limitations as it has
no control for variables that change over time, such as income level or employment status. They
may be included in the model by including dummy variables for time or space units. However, the
more dummy variables introduced, the more the model's power is reduced, reducing the model's
usefulness by producing useless information due to increased standard errors and coefficient
estimates. For this study, year dummies are included to assess temporal trends.
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Ethical Implications
When the secondary data is not considered in the regulatory definition of research involving
human subjects, the data analysis does not require an IRB review. Public use state aggregated data
sets are prepared with the intent of having them open to the public and are not individually
identifiable, and their analyses do not involve human subjects (UCLA, 2019). This study uses
secondary state-aggregated data sets, which exempts the study from the approval of an IRB.
Summary of Chapter
This chapter focused on the methodology utilized in this study and elaborated the use of
quantitative research as a method for data collection and analysis. The study sample and data
collection approaches were discussed in this chapter. This chapter also described the data,
measures, and the analytical plan of the study. The next chapter, chapter 5, shows the results of
the study, the discussion of the results and policy implications of the study findings.
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CHAPTER 4: RESULTS
This chapter aims to reveal the findings of this study and provide a basis for accepting or
rejecting the various hypotheses. The chapter will be presenting the characteristics of the sample,
results from the factor analysis, and results from the multivariate regression models.
Table 3: Sample Characteristics (Pooled Sample data 2011-2019)
Mean

Standard Deviation

Average Adult Unhealthy Days

6.6

0.9

IDISU (Disparity) in Adult Unhealthy Days

8.2

7.8

$40.70

$34.90

6.6 e˄-10

1.6

Poor Socioeconomic Conditions Component Score

-2.33 e˄-10

1.5

Poor Health Access Component Score

-5.27 e˄-10

1.5

Outcome Variables

Key Independent Variables
Public Health Funding Per Capita
Covariates- SDOH
Poor Health Behaviors Component Score

Covariates-Demographics
Sex Ratio

97.1

29

Percent Elderly

15.4

4.6

Percent Disabled

1.5

0.33

Percent Non-White Population

31.3

16.5
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Relationship between Public Health Funding and Poor Health Status
In Table 4 below, per capita public health funding was not statistically associated with the
average number of self-reported adult unhealthy days. Medium state population size, compared
to all other population sizes (those with high and low population), was significantly associated
(b=0.085, 95% confidence= 0.013- 0.157: p-value 0.022) with a higher average number of adult
unhealthy days. Medium minority representation in states was positively associated with the
average number of adult unhealthy days, relative to the low state minority population (b= 0.154.
95% confidence= 0.059-0249; p=0.002). Compared to states with low proportion of disabled
residents, states with medium and high disabled representation had higher average number of adult
unhealthy days (Medium: b=0.154, 95% confidence =0.178-0.326; p<0.001, High: b=0.571. 95%
confidence = 0.442-0.070; p<0.001).
For the social determinants of health, states with a high representation of population with
poor access to care were associated with a high average number of adult unhealthy days, relative
to states with a low representation of population with poor access to care (b= 0.174. 95%
confidence = -0.004 -0.351; p=0.056). This association was, however, significant only at the
p<0.10 level. With respect to temporal trends, relative to 2011, there was a decline in the average
number of adult unhealthy days between 2013 and 2015. However, from 2017 to 2019, the
proportion of adult residents reporting poor health (i.e. higher average number of unhealthy days)
increased compared to 2011 (P<0.001). All other assessed factors were not statistically significant
(Table 4).
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Table 4: Public Health Funding and Poor Health Status (Average Number of Adult Unhealthy
Days) - No interactions included
Average Number of Coefficient
Adult Unhealthy Days
Per capita Public Health
Funding (Ref: Low)
Medium
High
Population (Ref: Low)
Medium
High
Sex ratio (Ref: Low)
Medium
High
Elderly (Ref: Low)
Medium
High
Minority (Ref: Low)
Medium
High
Disabled (Ref: Low)
Medium
High
Poor Health Behavior
(Ref: Low)
Medium
High
Poor Social Economic
Status (Ref: Low)
Medium
High
Poor Access to Care
(Ref: Low)
Medium
High
Year (Ref:2011)
2012
2013
2014
2015
2016
2017
2018
2019

Robust Standard
Error

t

p>|t|

95%
conf.

Interval

0.051
0.034

0.049
0.061

1.05
0.55

0.299
0.585

-0.047
-0.089

0.149
0.156

0.085
0

0.036
(Omitted for
multicollinearity)

2.36

0.022

0.013

0.157

0.048
0.070

0.029
0.047

1.62
1.50

0.110
0.139

-0.012
0.024

0.108
0.165

-0.015
-0.028

0.048
0.071

-0.32
-0.39

0.751
0.695

-0.111
-0.172

0.081
0.115

0.154
0.105

0.047
0.083

3.24
1.26

0.002
0.213

0.059
-0.062

0.249
0.272

0.252
0.571

0.037
0.064

6.86
8.89

<0.001
<0.001

0.178
0.442

0.326
0.700

0.022
0.063

0.049
0.058

0.45
1.10

0.657
0.277

-0.077
-0.052

0.121
0.179

-0.057
-0.004

0.046
0.113

-1.22
-0.05

0.227
0.975

-0.150
-0.230

0.036
0.223

0.057
0.174

0.054
0.089

1.06
1.96

0.296
0.056

-0.052
-0.004

0.166
0.351

0.007
-0.173
-0.233
-0.123
-0.001
0.280
0.405
0.664

0.037
0.035
0.038
0.040
0.043
0.047
0.039
0.042

0.19
-4.99
-6.07
-3.05
-0.03
5.97
10.33
15.98

0.847
<0.001
<0.001
0.004
0.977
<0.001
<0.001
<0.001

-0.066
-0.243
-0.309
-0.204
-0.087
0.186
0.327
0.580

0.080
-0.103
-0.156
-0.042
0.085
0.375
0.484
0.747
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Moderating Effect of Social Determinants of Health (SDOH) on the Relationship between Public
Health Funding and Poor Health Status
In Table 5 below, in addition to a statistically significant main effect of public
health funding (Medium: b=0.183, 95% confidence= 0.011- 0.354; p=0.037), significant
moderating effects of contextual factors on the relationship between public health funding and
poor health status were found. There was a moderating effect of minority population size on the
relationship between public health funding and the average number of adult unhealthy days,
with a negative effect of public health funding on the average number of adult unhealthy days
observed under conditions of medium per capita public health funding in areas of medium
minority representation (Medium Funding/Medium Minority Representation: b=-0.348, 95%
confidence= -0.564- {-0.132}; p<0.002), and high public health funding in states with medium
(High Funding/Medium Minority Representation:
{-0.000}; p=0.005) and high minority

b=-0.261, 95% confidence= -0.523-

representation

(High

Funding/High

Minority

Representation: b=-0.660, 95% confidence= -1.031- {-0.289}; p=0.001).
There was also a moderating effect of disabled population size on the relationship between
public health funding and poor health status, with a negative effect of public health funding on the
average number of adult unhealthy days observed under conditions of medium per capita public
health funding in areas with a medium proportion of the disabled population (Medium
Funding/Medium Proportion of Disabled Population: b=-0.209, 95% confidence= -0.386- {0.033}; p<0.021).
With respect to SDOH context, there was a moderating effect of poor health access on the
relationship between public health funding and poor health status, with a positive effect of public
health funding on the average number of adult unhealthy days observed under conditions of
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medium to high per capita public health funding in settings with medium and high levels of poor
access to care (Medium Funding/Medium Proportion of Poor Socioeconomic Status: b=0.187,
95% confidence= 0.042- 0.332; p<0.013; Medium Funding/High Proportion of Poor
Socioeconomic Status: b=0.337, 95% confidence= 0.152-0.522; p=0.001); High Funding/Medium
Proportion of Poor Socioeconomic Status: b=0.378, 95% confidence= 0.214 -0.540; p<0.001;
High Funding/High Proportion of Poor Socioeconomic Status: b=0.539, 95% confidence= 0.2220.857; p=0.001).
Under conditions of high levels of poor health behavior, high public health funding was
associated with a decrease in the average number of adult unhealthy days (i.e., poor health status),
but this was only significant at the p<0.10 level (High Funding/High Proportion of Poor Health
Behaviors: b=-0.160, 95% confidence= -0.337-0.016; p= 0.074).
Previously observed temporal effects in Table 2 remained in the model after the addition
of the interaction terms. Additionally, after including interactions, high state sex ratio became
positively associated with the average number of adult unhealthy days, relative to low state sex
ratio (b=0.100, 95% confidence= 0.003- 0.198; p=0.044) (Table 5).
Table 5: Public Health Funding and Poor Health Status (Average Number of Adult Unhealthy
Days) with Significant Interactions
Average Number of
Adult Unhealthy Days
Per capita Public Health
Funding (Ref: Low)
Medium
High
Population (Ref: Low)
Medium
High
Sex ratio (Ref: Low)

Coefficient

Robust Standard
Error

t

p>|t|

95%
conf.

Interval

0.183
0.022

0.085
0.076

2.14
0.03

0.037
0.767

0.011
-0129

0.354
0.174

0.085
0

0.041
(Omitted for
multicollinearity)

2.09

0.041

0.003

0.167
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Medium
High
Elderly (Ref: Low)
Medium
High
Minority (Ref: Low)
Medium
High
Per capita Public Health
Funding * Minority
Medium Medium
Medium High
High
Medium
High
High
Disabled (Ref: Low)
Medium
High
Per capita Public Health
Funding * Disabled
Medium Medium
Medium High
High
Medium
High
High
Poor Health Behavior
(Ref: Low)
Medium
High
Per capita Public Health
Funding*Poor Health
Behavior
Medium Medium
Medium High
High
Medium
High
High
Poor Access to Care (Ref:
Low)
Medium
High
Per capita Public Health
Funding * Poor Access to
Care
Medium Medium
Medium High
High
Medium
High
High
Poor Social Economic
Status (Ref: Low)
Medium
High

0.044
0.100

0.032
0.049

1.37
2.07

0.178
0.044

-0.021
0.003

0.108
0.198

-0.014
-0.047

0.048
0.068

-0.28
-0.69

0.777
0.493

-0.108
-0.184

0.081
0.900

0.483
0.354

0.112
0.131

4.31
2.69

<0.001
0.010

0.258
0.090

0.708
0.618

-0.348
-0.261
-0.369
-0.660

0.107
0.130
0.126
0.184

-3.24
-2.01
-2.92
-3.57

0.002
0.050
0.005
0.001

-0.564
-0.523
-0.623
-1.031

-0.132
-0.000
-0.115
-0.289

0.341
0.626

0.074
0.085

4.57
7.31

<0.001
<0.001

0.191
0.454

0.491
0.798

-0.209
-0.117
-0.043
-0.059

0.088
0.087
0.089
0.161

-2.38
-1.33
-0.48
-0.37

0.021
0.188
0.635
0.716

-0.386
-0.293
-0.223
-0.383

-0.033
0.059
0.138
0.265

0.002
0.069

0.046
0.066

0.05
1.06

0.959
0.296

-0.090
-0.063

0.095
0.203

0.007
0.006
0.065
-0.160

0.073
0.079
0.094
0.088

0.10
0.08
0.69
-1.82

0.921
0.940
0.493
0.074

-0.140
-0.153
-0.124
-0.337

0.154
0.165
0.255
0.016

-0.122
-0.130

0.053
0.080

-2.27
-1.61

0.028
0.114

-0.230
-0.292

-0.014
0.032

0.187
0.337
0.378
0.539

0.072
0.092
0.081
0.157

2.59
3.66
4.66
3.42

0.013
0.001
<0.001
0.001

0.042
0.152
0.214
0.222

0.332
0.522
0.540
0.857

-0.147
-0.111

0.060
0.124

-2.43
-0.90

0.019
0.375

-0.268
-0.359

-0.026
0.138
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Year (Ref:2011)
2012
2013
2014
2015
2016
2017
2018
2019

0.016
-0.166
-0.236
-0.132
0.008
0.295
0.406
0.661

0.036
0.037
0.041
0.044
0.045
0.045
0.045
0.042

0.45
-4.45
-5.73
-3.00
0.17
6.50
9.14
15.9

0.655
<0.001
<0.001
0.004
0.862
<0.001
<0.001
<0.001

-0.057
-0.239
-0.318
-0.221
-0.082
0.204
0.317
0.578

0.089
-0.091
-0.153
-0.044
0.097
0.386
0.496
0.745

Note: All non-significant interactions, including those between poor socioeconomic status and public health
funding, were omitted from the final reported model.
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Next, the observed moderating effects were illustrated with graphs. Graph 1 below shows
the moderating effect of states’ minority population size or representation in the relationship
between state public health funding and poor health status. The relationship shows that the high
public health funding is associated with the greatest reduction in the average number of adult
unhealthy days in areas of high minority representation (Graph 1).
Graph 1: Moderating effect of state minority population found in the relationship between state
public health funding and poor health status.
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Graph 2 below shows the moderating effect of states’ disabled population size in the
relationship between state public health funding and poor health status. There was a statistically
significant interacting decline in the average number of adult unhealthy days in states with adults
with medium disabled population size, relative to low disabled population size, under conditions
of medium public health funding (Graph 2).
Graph 2: Moderating effect of state disabled population found in the relationship between state
public health funding and poor health status
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Graph 3 below shows the moderating effect of states’ prevalence of poor health behavior
in the relationship between state public health funding and poor health status. There was a
statistically significant interacting effect of poor health behaviors on the relationship between
public health funding and the average number of adult unhealthy days. The graph shows that public
health funding decreases the average number of adult unhealthy days at high funding levels and in
areas with high levels of poor health behaviors (Graph 3).
Graph 3: Moderating effect of state poor health behaviors found in the relationship between
state public health funding and poor health status.
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Graph 4 below shows the moderating effect of poor access to care in states in the
relationship between state public health funding and poor health status. There was a statistically
significant interacting effect of poor health access on the relationship between public health
funding and the average number of adult unhealthy days. The relationship between public health
funding and poor health status was positive in areas of low and medium access to care, unlike in
areas of high access to care (i.e., low poor access), where the relationship was negative (Graph 4).
Notably, no moderating role of poor socio-economic conditions was found.
Graph 4: Moderating effect of state poor access to care found in the relationship between state
public health funding and poor health status.
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Relationship between Public Health Funding and Racial Disparities in Poor Health Status – no
interactions included
In Table 6 below, public health funding was found to be negatively associated with
racial disparities in the average number of adult unhealthy days. States with medium and high
public health funding had lower disparity scores relative to low public health funded states,
(Medium- b= -0.029, 95% confidence: {-0.054} - {-0.004}; p= 0.025, High- b= -0.014. 95%
confidence: {-0.067}- {-0.015}; p=0.003). Sex ratio was also found to be associated with racial
disparities in the average number of adult unhealthy days. States with medium and high sex ratio
size were found to be associated with higher disparity scores relative to states with low sex
ratios, (Medium- b= -0.032, 95% confidence: {-0.056} - {-0.009}; p=0.007, High- b=
-0.054. 95% confidence: {-0.098}- {-0.010; p=0.017}).
Further, relative to 2011, there was an decline in disparity scores in 2015 (b= -0.025, 95%
confidence: {-0.051}- {-0.000}; p=0.048), and in 2018 (b= -0.027, 95% confidence: {-0.057}0.002; p=0.071) and 2019 (b= -0.028, 95% confidence: {-0.060}- 0.003; p=0.075), although the
declines seen in 2018 and 2019 were only significant at the p<0.10 level (Table 6).
Table 6: Disparity with No Interactions
Disparity Index
Per capita Public Health
Funding
(Ref: Low)
Medium
High
Population
(Ref: Low)
Medium
High
Sex ratio
(Ref: Low)
Medium

Coefficient

Robust Standard
Error

t

p>|t|

95%
conf.

Interval

-0.029
-0.041

0.0126
0.0129

-2.32
-3.12

0.025
0.003

-0.054
-0.067

-0.004
-0.015

0.009
0

0.015
(Omitted for
multicollinearity)

0.65

0.519

-0.021

0.041

-0.032

0.011

-2.84

0.007

-0.056

-0.009
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High
Elderly
(Ref: Low)
Medium
High
Minority
(Ref: Low)
Medium
High
Disabled
(Ref: Low)
Medium
High
Poor Health Behavior
(Ref: Low)
Medium
High
Poor Social Economic
Status
(Ref: Low)
Medium
High
Poor Access to Care
(Ref: Low)
Medium
High
Year
(Ref: 2011)
2012
2013
2014
2015
2016
2017
2018
2019

-0.054

0.022

-2.48

0.017

-0.098

-0.010

-0.013
-0.010

0.012
0.022

-1.12
-0.50

0.268
0.622

-0.037
-0.054

0.010
0.033

-0.024
-0.030

0.015
0.021

-1.59
-1.43

0.119
0.159

-0.055
-0.073

0.006
0.012

-0.004
-0.007

0.015
0.017

-0.30
-0.43

0.762
0.670

-0.036
-0.043

0.027
0.028

0.014
0.033

0.027
0.035

0.52
0.96

0.603
0.342

-0.040
-0.036

0.069
0.104

0.019
0.016

0.017
0.020

1.07
0.80

0.289
0.425

-0.016
-0.024

0.055
0.057

0.000
-0.012

0.012
0.019

0.00
-0.62

0.997
0.536

-0.024
-0.049

0.024
0.026

0.005
0.005
-0.005
-0.025
-0.016
-0.026
-0.027
-0.028

0.013
0.012
0.012
0.012
0.015
0.016
0.014
0.015

0.38
0.41
-0.43
-2.03
-1.07
-1.63
-1.84
-1.82

0.704
0.682
0.672
0.048
0.292
0.109
0.071
0.075

-0.021
-0.019
-0.029
-0.051
-0.048
-0.059
-0.057
-0.060

0.031
0.030
0.018
-0.000
0.014
0.006
0.002
0.003

Moderating Effect of Social Determinants of Health (SDOH) on the Relationship between
Public Health Funding and Racial Disparities in Poor Health Status
After the inclusion of interaction terms, as shown in Table 7 below, public health funding
remained negatively associated with racial disparities in self-reported poor health status.
Compared to states with low public health funding, states with medium (p<0.05) and high (p<0.10)
public health funding had lower health disparity scores (Medium- b= -0.092, 95% confidence= {-
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0.181} - {-0.005}; p=0.040, High- b= -0.101. 95% confidence= {-0.211} - {-0.008}; p=0.069).
However, the results also show that this relationship is moderated by poor health behavior and
poor socioeconomic status.
There was a moderating effect of the prevalence of poor health behavior on the relationship
between public health funding and racial disparities in the average number of adult unhealthy days,
with a negative effect of public health funding on the average number of adult unhealthy days
attenuated under conditions of high per capita public health funding in areas with a high prevalence
of poor health behaviors (High Funding/High Poor Health Behaviors: b=0.108, 95% confidence=
0.009-0.207; p=0.033).
Similarly, the protective effect of public health funding on racial disparities in the average
number of adult unhealthy days was attenuated under conditions of medium per capita public
health funding and medium (Medium Funding/Medium Poor Health Behaviors: b=0.077, 95%
confidence= 0.022-0.133; p=0.007) and high prevalence of low socioeconomic status (Medium
Funding/High Poor Health Behaviors: b=0.105, 95% confidence= 0.033-0.178; p=0.005).
Under conditions of high levels of minority representation, high public health funding was
associated with a decrease in racial disparities in the average number of adult unhealthy days, but
this was only significant at the p<0.10 level (High Funding/High Minority Representation: b=0.098, 95% confidence= -0.211- 0.013; p=0.084).
Previously observed temporal effects remained in the model with interactions. State
population sex ratio also remained statistically associated with the health disparity index for
the average number of adult unhealthy days (Table 7).
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Table 7: Disparity with Significant Interaction
Disparity Index
Per capita Public Health
Funding
(Ref: Low)
Medium
High
Population
(Ref: Low)
Medium
High
Sex ratio
(Ref: Low)
Medium
High
Elderly
(Ref: Low)
Medium
High
Minority
(Ref: Low)
Medium
High
Per capita Public Health
Funding *Minority
Medium Medium
Medium High
High
Medium
High
High
Disabled
(Ref: Low)
Medium
High
Poor Health Behavior
(Ref: Low)
Medium
High
Per capita Public Health
Funding * Poor Health
Behavior
Medium Medium
Medium High
High
Medium
High
High
Poor Social Economic
Status
(Ref: Low)

Coefficient

Robust Standard
Error

t

p>|t|

95%
conf.

Interval

-0.092
-0.101

0.044
0.055

-2.11
-1.86

0.040
0.069

-0.181
-0.211

-0.005
0.008

-0.002
0

0.012
(Omitted for
multicollinearity)

-0.17

0.863

-0.026

0.022

-0.030
-0.049

0.012
0.025

-2.41
-1.94

0.020
0.058

-0.056
-0.100

-0.005
0.001

-0.007
0.001

0.012
0.021

-0.58
0.06

0.563
0.950

-0.032
-0.041

0.017
0.043

0.009
0.034

0.044
0.055

0.20
0.62

0.842
0.540

-0.079
-0.077

0.098
0.146

-0.013
-0.051
-0.012
-0.098

0.041
0.052
0.050
0.056

-0.32
-0.98
-0.23
-1.76

0.747
0.334
0.816
0.084

-0.096
0.015
-0.122
-0.211

0.069
0.054
0.088
0.013

-0.005
-0.012

0.018
0.018

-0.30
-0.66

0.767
0.515

-0.041
-0.048

0.030
0.024

0.002
0.019

0.021
0.030

0.07
0.60

0.944
0.551

-0.041
0.043

0.044
0.080

0.014
0.020
0.054
0.108

0.035
0.028
0.053
0.049

0.40
0.70
1.03
2.19

0.692
0.486
0.309
0.033

-0.057
-0.037
-0.052
0.009

0.854
0.078
0.161
0.207
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Medium
High
Per capita Public Health
Funding * Poor Social
Economic Status
Medium Medium
Medium High
High
Medium
High
High
Poor Access to Care
(Ref: Low)
Medium
High
Year
(Ref: 2011)
2012
2013
2014
2015
2016
2017
2018
2019

-0.036
-0.068

0.021
0.027

-1.74
-2.44

0.088
0.018

-0.078
-0.124

0.005
-0.012

0.077
0.105
-0.009
0.048

0.027
0.036
0.047
0.051

2.81
2.93
-0.21
0.95

0.007
0.005
0.837
0.347

0.022
0.033
-0.105
-0.054

0.133
0.178
0.085
0.150

0.000
-0.009

0.012
0.017

0.03
-0.53

0.976
0.599

-0.023
-0.044

0.024
0.026

0.003
0.001
-0.007
-0.027
-0.018
-0.03
-0.031
-0.032

0.012
0.013
0.012
0.013
0.016
0.017
0.017
0.017

0.29
0.06
-0.58
-2.05
-1.18
-1.73
-1.84
-1.81

0.774
0.951
0.565
0.045
0.244
0.090
0.071
0.076

-0.022
-0.024
-0.032
-0.054
-0.051
-0.064
-0.066
-0.067

0.029
0.026
0.017
-0.001
0.013
0.004
0.002
0.003

Note: All non-significant interactions, including those between poor access to care and public
health funding, were omitted from the final reported model.
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Graph 5 below illustrates the moderating effect of state minority representation population
status in the relationship between state public health funding and disparity in the average number
of adult unhealthy days. There was a statistically significant interacting effect of minority
population representation on the relationship between public health funding and disparity in the
average number of adult unhealthy days. In areas of high minority population representation, an
increase in public health funding had the highest impact in decreasing disparities in the average
number of adult unhealthy days (p=0.084) (Graph 5)
Graph 5: Moderating effect of state minority population found in the relationship between state
public health funding and disparity.
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Graph 6 below shows a moderating effect of state poor health behavior in the relationship
between state public health funding and disparity in the average number of adult unhealthy days.
The graph below shows that an increase in funding is not as effective in reducing disparities in the
average number of adult unhealthy days when poor behaviors are high, compared to when it is low
(p=0.033). In other words, the positive impact of funding on disparity is least in areas of high poor
behaviors.
Graph 6: Moderating effect of state poor health behaviors found in the relationship between
state public health funding and disparity.
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Graph 7 below shows the moderating effect of state socio-economic conditions in the
relationship between state public health funding and disparities in the average number of adult
unhealthy days. There was a statistically significant interacting effect of poor socioeconomic
conditions on the relationship between public health funding and disparity in the average number
of adult unhealthy days (p<0.01). In areas of medium poor socio-economic status, an increase in
public health funding had the highest impact on reducing disparities in the average number of adult
unhealthy days (Graph 7). No moderating role of poor access to care was found.
Graph 7: Moderating effect of state poor socioeconomic conditions found in the relationship
between state public health funding and disparity.
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Summary
Chapter 5 presented the results of the study. The findings show that the relationship between
public health funding and state-level health outcomes and health disparity may depend on
contextual determinants of health. These findings are discussed within the context of the existing
literature and the discussion of policy, and future research implications.
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CHAPTER 5: DISCUSSION
The US public health system has been underfunded for decades, despite its significant
mandate of improving overall population health outcomes. Notably, the association between public
health funding and health disparities reduction is less characterized. Thus, this ecological study
was motivated by the need for research to investigate the role of public health investment in
promoting health equity in the US. It sought to fill this gap in the literature through the following
research aims: (a) to examine the association between state public health funding and population
health outcomes, and (b) to examine the role of state public health funding in reducing state-level
health disparities. The findings show that the relationships between public health investments and
improvements in health outcomes and health disparity in states are moderated by contextual
factors. This suggests that how much investments are made but also where these investments are
made may matter when it comes to achieving results. The findings also demonstrated a direct
impact of environmental context and social determinants of health on population health outcomes.
The Impact of Public Health Funding on Health Outcomes is moderated by Contextual Social
Determinants of Health
Contextual social determinants of health including minority representation, rates of health
behavior, socioeconomic conditions, and access to care were found to moderate the relationship
between public health funding and both self-reported health status and racial disparities in selfreported health status. Self-Reported Poor Health Outcomes (Average Number of Adult Unhealthy
Days).
The moderating role of minority population on the public health funding and health
status relationship. This study found that poor health status may be greatly reduced with high
public health funding in areas of high level of the minority population, relative to others. This
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finding recommends that increasing public health funding may be more effective in high minority
populations in terms of reducing poor health status. Minority populations tend to have poorer
health status, worse SDOH experiences, and lower access to health-promoting resources (Walker
et al., 2016; Braveman, 2006). Public health funding may be more effective in addressing these
disparities.
The moderating role of population health behaviors on the public health funding and
health status relationship. Public health funding may be more effective at improving poor health
status at high funding levels, and in areas with high levels of poor health behaviors (p<0.10). As
seen with minority populations, these findings suggest that targeting public health funding to areas
of high need may result in the greatest impact.
Most studies show that the population with high poor health behaviors are those of low
social economic status, living in disadvantaged neighborhoods (Baum, 1999) . They tend to face
daily living stressors as they struggle to make a decent wage. They experience negative life
occurrences such as lack of jobs and financial loss; and must cope with discrimination, criticism,
segregation, and powerlessness (Lantz, 2005). These struggles create opportunities for poor health
behaviors such as poor eating habits, drinking, and smoking (Björntorp, 2001). Less-educated
persons with few learning opportunities may have little to no knowledge of the harm of these
unhealthy behaviors and thus less motivated to embrace healthy behaviors (Pampel, 2010). They
are less exposed to warnings on poor health behaviors such as smoking, poor diet, and lack of
physical activities and may not understand the lifelong threat of these activities (Siahpush, 2006).
They may be exposed more to activities that entertain the use of tobacco, eating of unhealthy food
and may believe that smoking, drinking, and eating is an alluring lifestyle (Marmot, 2004). This
study shows that for poor behavior, public health funding decreases poor health status. For a
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positive impact on the health status of the population, the funding is targeted to the area with the
poorest health behaviors.
The moderating role of population health care access on the public health funding
and health status relationship. Based on the findings from this study, public health funding may
be more effective in areas with high access to care, than in areas with low access to care when it
comes to improving the poor health status of the population. This suggests that public health
compliments medical care, rather than substitutes it. In that, there must be an accessible medical
system in place for public health to amplify the positive effects of adequate health care access.
Undoubtedly, additional research is needed to characterize this finding further.
Numerous studies have emphasized major contributors to poor health outcomes and health
disparities are the prohibiting cost and access issues experienced by many Americans when it
comes to obtaining the medical care they need (Riley W. J., 2012). Disparities exist in rates of
health insurance coverage among vulnerable populations, including individuals of low socioeconomic status and minorities. The consequences of being uninsured or underinsured include the
use of less or no preventive programs, poorer health outcomes, and increases mortality and
disability rates (Jha, 2011). Further, the limited availability of health care systems and resources
serves as a barrier that reduces access to health services and increases poor health outcomes
(Milliman, 1993). Healthcare worker shortages expose patients to longer wait times and delayed
or lack of care (Green, 2013). These barriers relating to inaccessible and unfordable health systems
may create gaps that are too big for public health investments to mitigate. Failure to address
medical care access will worsen the current disparities in access and quality of medical care for
most of our vulnerable populations (LaVeist, 2011).
Disparities in Self-Reported Poor Health Outcomes
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The moderating role of minority population on the public health funding and disparities
in health status relationship. This study found that disparity may be reduced with public health
funding to areas with a high level of minority population representation relative to others (p<0.10).
This may suggest that efforts to address disparity should target improving health outcomes in areas
of high minority where more people experience these disparities – representing the biggest bang
for buck scenario. LaVeist showed that the elimination of health inequities for minorities and the
disabled population in the last decade would have dropped the total costs by $1.5 trillion in 3 years
(LaVeist, 2011).
The moderating role of population health behaviors on the public health funding and
disparities in health status relationship. The findings suggest that although public health may
be effective at improving self-reported health status in areas of poor health behavior, it may also
worsen disparities in this context. This may suggest that public health efforts may not be
intentionally designed to be equity-enhancing. More research and evidence-base are needed to
inform equity-enhancing public health programming.
The moderating role of socioeconomic conditions on the public health funding and
disparities in health status relationship. Findings show that in areas of medium-poor socioeconomic status, an increase in public health funding may have the highest impact on decreasing
disparity, relative to areas of low and high poor socio-economic conditions. It is possible that under
low socioeconomic conditions public health efforts alone may not be enough to reduce wide
disparities, and there may be a need for additional funding in other sectors that determine health,
such as education (NCHS, 2016). It is also possible that programs implemented in areas of least
favorable and more favorable socioeconomic conditions may not necessarily be equity enhancing.
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More research is needed to examine the relationship between public health funding and disparity
under favorable socio-economic conditions.

Other Contextual Factors Directly Influencing Population Health Outcomes
Population Size. The current study found a positive independent association between
population size and residents’ self-reported poor health status, but not with racial health disparities
in poor health status. Health and population growth are determinants as well as effects of the other.
Health status influences the mortality and morbidity of the population (Taylor, 1976). The
population growth and size affect the groundwork of community health and medical facilities.
Changes in an increase in population and urban-rural movement require more health programs to
solve the increased population (Perrott, 2005). The higher the population, the easier it is for
infections to spread. High population causes urban crowing and environmental changes, that
results in the occurrence and transmission of several infectious diseases (Singh S. , 2020).
Racial Mix. The current study concurs with the previous studies that have found an
independent association between membership in a minority racial group and poor health status
(Walker, 2016). As previously discussed, the racial mix of a population also was an effect modifier
in the relationship between public health funding and self-reported poor health status. A twentyyear study (1998 to 2018) was done by Mahajan et.al (2021), to determine the cause in the racial
and ethnic differences in their health status. The main findings showed persistent significant
differences between Black and White individuals with respect to health status. In their study, Black
individuals had the highest frequency of poor health of 24.9 percent, while White individuals had
the lowest of 6.3 percent (Mahajan, 2021). Structural factors in America’s society, such as
systemic racism, and barriers to citizenship contribute to disparities (Cogburn, 2019).
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Disability.

This study found an independent association between state disabled

representation and adult self-reported poor health status. Adults with disabilities are more inclined
to have poor health than those with no disabilities (Krahn, 2015). Current studies show that persons
with disabilities also experience health disparities in basic public health activities such as health
behaviors, chronic conditions and clinical preventive services, and (Trevathan, 2009) Compared
with persons without disabilities, those with disabilities are less likely to receive basic preventive
health care services, such as cancer screenings. People with disabilities are also more inclined to
engage in unhealthy behaviors putting their health at risk, such as lack of physical activity (Krahn,
2015). Individuals with disabilities also face other adverse SDOH experiences. Living with a
disability is associated with an increase of lack of high school education or gainful employment –
factors that have been correlated with improved health outcomes (Altman, 2008). A significant
number have an annual household income of less than $15 000, and they tend to have less access
to health-supporting resources such as the Internet, and adequate transportation (Courtney-Long,
2014). These encounters of discrimination in obtaining health care and health services increase
chronic conditions and poorer health (Braveman, 2006).
Gender Distribution. The high state sex ratio size in this study was positively associated
with the proportion of residents reporting poor health status, relative to the low state sex ratio size.
A high male-to-female sex ratio (above 100) exists when there are more men than women. In
recent decades, it has been routinely observed that men’s mortality rates is higher than those of
women and the contrast between male and female mortality rates have morphed during the
twentieth century (Beltrán-Sánchez, 2015). The difference in male and female mortality rates over
the years was derived from men’s greater susceptibility to cardiovascular disease, smoking and
were more likely to have heart disease, stroke, and diabetes. Women were more inclined to have
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fewer fatal, conditions, such as arthritis and depression (Kim, 2018). Notably, a high sex ratio was
associated with lower disparity scores. This finding may suggest that racial disparities in selfreported health status may be more pronounced for women. Additional research, using personlevel data is needed to characterize this further.

Implications for Policy
Public health investments should be prioritized and tailored to population needs and
context. This study’s findings suggest that shortfalls in public health infrastructure and public
health systems funding must be fixed to ensure prolonged benefits. Public health systems to
support public health programs, such as of adequate workforce, clinics, and hospitals, are goals of
the Healthy People 2020 Initiative by the Office of Disease Prevention and Health Promotion
(Karasick, 2017). Policymakers have to guarantee continued funding and increase funding as needs
and demand escalate. Results from this study as well as others prove that the potential effectiveness
of financial aid as a means to increase the population’s better health status and decrease health
disparities. The Prevention for a Healthier America report found that funding in proven
community-based disease aversion programs would be cost-efficient. As much as there is a return
on investment that results in medical cost savings there are also significant gains achieved in
worker productivity, reduction of absence at work and school, and improved quality of life
(Richardson, 2012). Policymakers should be enlightened on recognizing public health funding as
an investment in the population's future. This encourages the acknowledgement of the possible
benefits for their future health and that of their children and future generations, thus personalizing
the advantages (Brownson, 2006).
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Emergency funding for emerging public health priorities should be established and
financed to respond to emerging challenges in the community. The Immediate Needs Funding
(INF) is delegated to the Federal Emergency Management Agency to distribute for emergency
activities that accomplish services promptly, and payment is within sixty days after a disaster
declaration (FEMA, 2020). A similar fund for addressing public health disasters could reduce
delays in allocating essential services and supplies to prevent disaster-related morbidity and
mortality (Karasick, 2017).
Further, the shortage of public health infrastructure, especially in the workforce funding,
must be amended to ensure long-term benefits for the community. In the Healthy People 2020
Initiative's objectives, the Office of Disease Prevention and Health Promotion, public health
initiatives are supported by public health infrastructure in the form of adequate workforce.
(Karasick, 2017). Financing public health programs will ensure better health and economic
benefits for the community. Studies show that the financing of public health infrastructure is less
than half of the twenty-four billion required to support primary public health functions and make
sure that all communities have the necessities of public health service (NAM, 2012).
There is a need for the presence of both robust and accessible medical and public
health infrastructure to optimize population health and well-being. The findings suggest that
public health compliments medical care, rather than supplements it. There must be a basic
accessible medical system in place for public health to amplify the positive effects of public health
investments. One way to increase access to care is through an expansion of health insurance
coverage.
The Affordable Care Act (ACA), which was signed into law in March of 2010 attempted
to do this (Somers, 2021). Over twenty million people have obtained coverage because of the
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ACA. The ACA’s first two open enrollments displayed significant improvement in access to care,
such as access to a doctor and medications, which in turn improved reported health status
(Goodnough, 2020). The health of those using Medicaid improved as fewer low-income adults
tackled medical bills and medical debt and rent. There was a significant decline in hospital unpaid
care in Medicaid expansion states (Davalon, 2022). When a different administration took over in
2017, there was less opportunities for the population to enroll in the ACA’s insurance exchanges
which reduced the advertising and opportunities while decreasing the annual enrollment timeline
to half the number of days (Thompson, 2020). The new administration added waivers that
decreased ACA enrollments and undermined its regulations by introducing work requirements and
administrative burdens on non-elderly adults served by

the ACA’s Medicaid expansion

(Thompson, 2020). The results of this study show that there was a decline in the self-reported poor
health status among adults between 2013 and 2015. However, from 2017 to 2019, which coincided
with a new federal administration, the proportion of residents reporting poor health increased
compared to 2011. It is, however, noteworthy that the cause-and-effect relationship cannot be
established due to the research design. Further, establishing such is outside the scope of this study.
Additionally, there is a need for equity-enhancing public health programming.
Governmental investments in public health, much are intentionally designed and structured to not
only improve absolute health outcomes but also to improve health equity. Some states that have
done this recently are such as, Florida’s Closing the Gap grant program. It was revised in 2015 to
address racial and ethnic disparities in mortality and morbidity rates associated with sickle cell
disease which was among the topics that the grant program addressed. This was in inclusion to the
existing areas such as racial and ethnic disparities in cancer, cardiovascular disease, infant
mortality rates, and diabetes that they had addressed (NCLS, 2022). Another example is the state
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of Minnesota, which passed multiple bills in 2015 and 2016 relating to health disparities. Their
2015 budget bill included various conditions planned to reduce racial and ethnic disparities
(AHRQ, 2016).
Attention to poor health behaviors and the social determinants of health is warranted.
The population considered the poor, are usually the least educated and often experience the worst
health outcomes. Minorities tend to be in the poor population due to the great wealth gap and have
worse health outcomes (NCHS, Health, United States, 2015: With Special Feature on Racial and
Ethnic Health Disparities, 2016). This could be explained by adverse health effects of the more
disadvantaged such as low-income and a greater likelihood of living in disadvantaged
neighborhoods

(Baum, 1999). States such as Minnesota made legislation that included

establishing a “good food access program” to increase access to affordable and availability of
healthy food for underprivileged communities in low-socioeconomic areas that were enacted in
2016 (AHRQ, 2016).
Advances in food processing and preparation have lowered the price of meals but have
increased obesity, these changes affect all population groups equally (Cutler D. G., 2003). The
spread in fast-food restaurants and the decrease in the cost of a fast food meal in the United States
correspond with weight gain (Chou, 2004). Because both minority and majority populations value
their limited time outside of work and depend on fast food, this accounts for obesity a poor health
behavior in the United States (Zhang, 2004).

One of the largest challenges in policy assessment is to be able to show how specific policies
can alter outcomes like decreasing health disparities and improving a population’s health status. It
is crucial that policymakers that are part of in creating health policies in states, understand the
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impact of the decrease in health disparities of a population and better health status as a public
health investment that is beneficial to the health and wellness of the American people.

Recommendations
Investments in public health infrastructure should be prioritized as such investments
are not only useful to the health and wellness of the American population but also serves as a major
contributor of efficiency and economic value for the American economy (Karasick, 2017).
Accordingly, the inadequacies in public health infrastructure and workforce funding must be
corrected to guarantee long-lasting benefits. Investing in public health emergencies must be
created and funded adequately to cater to emerging threats (Karasick, 2017).
Policymakers must erase the assumption that public health interventions must be
cost-saving. Public health strategies should be profitable to the community and not cost-saving as
the end goal. Further, the assumption that prevention costs more than treatment as it causes people
to have longer lives which in turn costs the health service more over a period of time should be
curbed. Such harmful assumptions should not be aimed at public health interventions and treatment
interventions as they have the potential to extend life, decrease health disparities and increase
health status with the aim of future morbidity (Fries, 2003).
Addressing the eagerness of state policymakers to fund interventions that produce
immediate gains over those that may take longer to produce results should be discouraged.
Policymakers should be encouraged to recognize the potential benefits for their state population’s
future health and that of their descendants, in turn personalizing the benefits (Hawkins, 2008).
Importantly, public health investments should require fairness in the funds allocation.
Funding for public health strategies focused on reducing disparities and enhancing equity should
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be distributed similarly to resources for other health strategies. Deciding on the most profitable
ways to improve population health needs all types of health interventions from prevention to
treatment that should be evaluated by the same standards (Woolf, 2009).

Limitations of the study of the study
The main limitation of this study was using an ecological design and secondary data for the
analyses. Secondary data limits the knowledge and questions it provides. It also limits the ability
to modify for potential confounding factors for which data is unavailable. Ecological studies can
mask granular effects that may be present at the individual level. Future research can examine the
associations assessed in this study using data at the individual level. Further, having
nonconsecutive data for years, between states, limited the study's ability to assess the effect of
funding more comprehensively. Although the research design maximized the number of similar
available data between the states, there were some data unavailable in the years in specific states
such as neighborhood-built environments that would have been useful to have to be able to make
inferences about the impact of the disparity. Importantly, no data were showing how public health
dollars were spent in each state, making it difficult to assess the effect of programming choice,
design, and implementation on population health outcomes.

Conclusion
The purpose of this study was to explore the association between state public health funding
and population health outcomes and to examine the role of state public health funding in reducing
state-level health disparities. The findings of this study show that the effect of public health funding
on population health outcomes and reduction of state-level health disparities is higher when
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funding is made to measure the needs and context of the population. These results are similar to
the findings of Rajkumar (2008) who found that governance and quality of funding policies
directly influence the impact of public health funding on population health outcome (Rajkumar,
2008). Under the right conditions, an increase in public health funding is associated with lowering
poor health status and reducing health disparities for minority populations. Thus, the findings
suggest a need for continued and increased public health investments, tailored to community needs
and context and populations with high needs.
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